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I. TITLE 

STATEMENT OF WORK 
Contract EP-C-10-001 -- WA 3-01 

Decontamination of Soil using Metam Sodium 

II. PERIOD OF PERFORMANCE 
The period of performance~ for the tasks detailed in this Statement of Work (SOW) 
shall be from September 1, 2012 - March 31, 2013. 

III. SUMMARY OF OBJECTIVES 
This work will provide data on the effectiveness of metam sodium decontamination 
technology to inactivate B. anthracis spores in soil. A report will also be completed to 
cover the results obtained under this SOW and also the study conducted in a previous 
Work Assignment (W A) under this contract (W A 2-0 1). 

IV. RELEVANCE 
The results of these tests will provide the decontamination technology user and 
stakeholder with high quality, peer-reviewed data on the effectiveness of a technology to 
decontaminate soil contaminated with B. anthracis spores and a surrogate. The results 
of the work will be made available to the homeland security and emergency response 
community through published reports, journal papers, and/or conference 
presentations/proceedings. The information will also be used to develop guidance 
documents pertaining to specific threat agents and release scenarios. 

V. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting 
human health and the environment from accidental and intentional releases of hazardous 
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
1 0), the EPA is tasked with developing strategies, guidelines, and plans for 
decontamination of persons, equipment, and facilities following a biological weapons 
attack. In response to this directive, the EPA Office of Research and Development 
(ORD) National Homeland Security Research Center's (NHSRC) Decontamination and 
Consequence Management Division (DCMD) is investigating methods and technologies 
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This 
work will build on the decontamination studies that have already been conducted. 

VI. SCOPE 

The primary purpose of the study is to investigate the use of decontamination 
technologies for soil contaminated with anthrax. The decontamination technology to be 
tested under this W A includes metam sodium. Sufficient replicates, blanks, and positive 
controls shall be used, consistent with standard microbiological and quality assurance 



procedures, past work conducted by the contractor, and studies being currently conducted 
by the contractor. 

VII. TECHNICAL APPROACH 
For each decontamination test, the effort shall include the recovery of viable agent from 
each material before (positive control) and after decontamination. Five replicates for 
each agent-material combination shall be included in each experiment. All experiments 
described below shall be approved by the EPA Work Assignment manager (W AM) prior 
to commencement. Test and analytical methods shall be adopted from past or on-going 
efforts, in consultation with the W AM. 

PREPARE A WORKPLAN 

The Contractor shall prepare a detailed Work Plan that is responsive to this Work 
Assignment. Delivery of the Work Plan shall be in accordance with terms of the contract. 

VIII. TASKS 
The Contractor shall perform the following tasks: 

1. Conduct experiments to quantitatively determine the effectiveness (log reduction) 
of inactivating B. anthracis (Ames strain) and B. subtilis spores in two different 
soil types using metam sodium. The soil types to use for testing shall include 
topsoil and Arizona Road Dust. Tests shall be conducted under the Quality 
Assurance Project Plan developed under W A 2-1, and consistent with previous 
tests conducted under W A 2-1. Microbiological procedures, soil coupons and 
measurement of temperature, relative humidity (RH), decontaminant 
concentrations, etc. shall be consistent with procedures used under previous 
projects with EPA. For each microorganism and soil, three new decontamination 
experiments shall be conducted, with experimental parameters (e.g., quantity of 
metam sodium, contact time, quantity of water added, aeration time) selected in 
conjunction with the W AM. Contact time and aeration time may be up to one 
month or longer. Microbiological analyses of soil coupons from a 
decontamination experiment that commenced during the previous W A (2-0 1) 
shall also be conducted. 

2. With technical guidance from the EPA W AM, conduct triplicate tests using 
standard methods to determine the moisture and organic content of the two test 
soils that will be used in this W A. 

3. Tests shall include a sufficient number of replicates, positive controls, and blanks 
-consistent with previous projects. 

4. Prepare three drafts of a test report (a draft for W AM review and approval; a 
revised draft for peer and QA review; and a final) be which shall include the test 
conditions, methods, quality assurance, and results of the tests conducted per the 



requirements of this SOW. The report shall also include a brief description of the 
decontamination technologies tested, in terms of their operational features 
pertinent to the potential user. The report shall conform to the requirements of 
EPA's Handbook for Preparing Office ofResearch and Development Reports 
(EPA/800/K-95/002). Substantive portions ofthis handbook can be found at 
www.epa.gov/nhsrc under the policy and guidance tab. 

IX. QUALITY ASSURANCE 
The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural action; 
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC's QMP. The QAPP 
shall be approved prior to the start of any laboratory work. Additional information 
related to QA requirements can be found at www.epa.gov/quality. 

X. DELIVERABLE SCHEDULE 

1 
2 
3 
4 

1. Transfer of project data shall occur via electronic mail at the conclusion of each 
test. These data shall include, where appropriate, decontaminant levels, 
temperature, RH, pH, and viable organism counts for test and control coupons. 

Task Estimated Begin date Estimated Completion Date 
9/1/12 3/1/13 
10/1112 10/15112 
9/1/12 3/1/13 
10/15/12 3/21113 
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Performance Work Statement (PWS) 

Technical Support for the Site Characterization 
and Monitoring Technical Support Center (SCMTSC) 

Work Assignment No. 3-6 

Period of Performance: CO Issuance- August 31,2013 

Background and Objectives: 

The Office of Solid Waste and Emergency Response (OSWER), Regional Superfund Offices, 
and the Office of Research and Development (ORD) established the Superfund Technical 
Support Project (TSP) to provide technology-based assistance to EPA's Regional Remedial 
Project Managers (RPMs) and On-Scene Coordinators (OSCs) through ORD laboratories. 
The Project consists of a network of Regional Forums and a number of specialized Technical 
Support Centers (TSC). 

The Site Characterization and Monitoring Technical Support Center (SCM-TSC) is managed 
by the Superfund and Technology Liaison Program (STL) ofthe Office of Science Policy 
(OSP.) The SCM-TSC periodically receives requests from regional offices for technical 
support. After evaluating the request, the Director ofthe SCM-TSC determines how best to 
provide that support. This Work Assignment is one of several resources the Director has to 
fulfilling technical support requests from the regions. The task below is the initial regional 
request under this work assignment. As additional requests are received the work assignment 
will be amended to reflect the specific objectives of each request. 

General Deliverables: 

Deliverables that are associated with this Work Assignment are: 

1. Monthly financial status and project progress reports to be submitted to EPA's 
Contracting Officer Representative (COR) and Work Assignment Manager 
(W AM) no later than the 1 Qth day of each month while active work is being 
performed under this Work Assignment, including amendments to this Work 
Assignment. 

2. Prepare technical reports submitted to the W AM for EPA review in the 
specified timeframe relative to each evaluation or project under the work 
assignment. These products may be subject to EPA formal peer review 
procedures if determined by the W AM. 

3. Prepare brief summary reports/technical briefs to be submitted to the W AM 
no later than 10 working days after the conclusion of each evaluation or 
project. 
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Task 1- Identify Laboratories that have the Capability and Availability to Conduct 
Enzvme Activity Probe Analysis; Provide Cost Estimate and any Draft Agreements for 
Qualified Laboratories for EPA Review 

The contractor shall identify qualified laboratories (including but not limited to any internal 
laboratory) that have the capability and availability to receive and conduct EAP analysis on up to 
10 groundwater samples sent by EPA or state field personnel from groundwater samples taken at 
the Hopewell Precision Superfund site in Hopewell, NY (EPA Region 2). The contractor shall 
develop a draft of any necessary agreements with qualified laboratories for the EAP analysis for 
EPA review. This agreement shall also identify the quality control requirements for the EAP 
analysis. The contractor shall not enter into an agreement with any laboratory under this work 
assignment until EPA has reviewed the laboratory qualifications and necessary draft agreements 
to perform the stated analysis. If, upon completion of the above task, EPA decided to pursue the 
EPA analysis, an amendment to Work Assignment 3-6 will be issued to authorize that 
subsequent task. 

Delivery Schedule 

Delivery Due Date 
Work Plan and Cost Estimate In accordance with the contract 
A list of all identified laboratories that have 30 days from approval of work plan 
the capability and availability to conduct EAP, and cost estimate 
and an estimated cost per unit (per sample or 
per sample batch) for that analysis. 
A draft of all necessary agreements, including 30 days from approval of work plan 
quality control requirements, to conduct the and cost estimate 
EAP analysis in a timely manner 

Quality Assurance 

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance 
Surveillance Plan (QASP) (specific to this Work Assignment) for the Performance Objective(s) 
that are applicable to the above assignment(s). If additional quality assurance requirements are 
necessary for a task that are not in the QASP, EPA will identify those requirements in the task 
description in this document. · 

If the task requires a Quality Assurance Project Plan, it will be clearly identified in the 
amendment or technical direction. If necessary, the contractor should prepare the Quality 
Assurance Project Plan in accordance with EPA Requirements for Quality Assurance Project 
Plans (OA/R-5) (EPA/240/B-01/003, 03/20101), available at 
http://www.epa.gov/quality/qa docs.html. 
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Performance Work Statement 
Work Assignment No. 3-6 

Title: Technical Support for the Site Characterization and Monitoring Technical Support Center (SCMTSC) 

Period of Performance: September 1 I 2012- August 31 I 2013 

Background and Objectives: 

The Office of Solid Waste and Emergency Response (OSWER), Regional Superfund Offices, and the Office of Research and 

Development (ORO) established the Superfund Technical Support Project (TSP) to provide technology-based assistance to EPA's 

Regional Remedial Project Managers (RPMs) and On-Scene Coordinators (OSCs) through ORO laboratories. The Project 

consists of a network of Regional Forums and a number of specialized Technical Support Centers (TSC). 

The Site Characterization and Monitoring Technical Support Center (SCM-TSC) is managed by the Superfund and Technology 
Liaison Program (STL) of the Office of Science Policy (OSP .) The SCM-TSC periodically receives requests from regional offices 

for technical support. After evaluating the request, the Director of the SCM-TSC determines how best to provide that support. This 
Work Assignment is one of several resources the Director has to fulfilling technical support requests from the regions. The task 

below is the initial regional request under this work assignment. As additional requests are received the work assignment will be 

amended to reflect the specific objectives of each request. 

General Deliverables: 

Deliverables that are associated with this Work Assignment are: 

1. Monthly financial status and project progress reports to be submitted to EPA's Contracting Officer Representative 
(COR) and Work Assignment Contracting Officer Representative (WACOR) no later than the 1 01h day of each 
month while active work is being performed under this Work Assignment, including amendments to this Work 
Assignment. 

2. Prepare technical reports submitted to the WACOR for EPA review in the specified timeframe relative to each 
evaluation or project under the work assignment. These products may be subject to EPA formal peer review 
procedures if determined by the WACOR. 

3. Prepare brief summary reports/technical briefs to be submitted to the WACOR no later than 10 working days after 
the conclusion of each evaluation or project. 

Task 1 -Identify Laboratories that have the Capability and Availability to Conduct Enzyme Activity Probe Analysis; Provide 
Cost Estimate and any Draft Agreements for Qualified Laboratories for EPA Review 

The contractor shall identify qualified laboratories (including but not limited to any internal laboratory) that have the capability and 
availability to receive and conduct EAP analysis on up to 10 groundwater samples sent by EPA or state field personnel from 
groundwater samples taken at the Hopewell Precision Superfund site in Hopewell, NY (EPA Region 2). The contractor shall develop a 
draft of any necessary agreements with qualified laboratories for the EAP analysis for EPA review. This agreement shall also identify 
the quality control requirements for the EAP analysis. The contractor shall not enter into an agreement with any laboratory under this 
work assignment until EPA has reviewed the laboratory qualifications and necessary draft agreements to perform the stated analysis. 
If, upon completion of the above task, EPA decided to pursue the EPA analysis, an amendment to Work Assignment 3-6 will be 

. completed to authorize that task. 



Delivery Schedule 

Delivery Due Date 

Work Plan and Cost Estimate 1 0 days from the receipt of 
the Work Assignment 

A list of all identified laboratories that have the capability and availability to conduct 30 days from approval of 

EAP, and an estimated cost per unit (per sample or per sample batch) for that work plan and cost estimate 

analysis. 

A draft of all necessary agreements, including quality control requirements, to conduct 30 days from approval of 

the EAP analysis in a timely manner work plan and cost estimate 

Quality Assurance 

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance Surveillance Plan (QASP) (specific to this Work 

Assignment) for the Performance Objective(s) that are applicable to the above assignment(s). If additional quality assurance 

requirements are necessary for a task that are not in the QASP, EPA will identify those requirements in the task description in this 

document. 

If the task requires a Quality Assurance Project Plan, it will be clearly identified in the amendment or technical direction. If necessary, 

the contractor should prepare the Quality Assurance Project Plan in accordance with EPA Requirements for Quality Assurance Project 

Plans (OAIR-5) (EPA/240/B-011003, 03120101), available at http://www.epa.gov/guality/qa docs.html. 

Task 2: Enzyme Activity Probe (EAPl Analysis for the Hopewell Precision Site. Hopewell. NY 

The contractor shall use the WFO generated in Task 1 of WA-06 to secure the services of the Idaho National Laboratory (INL) to 
receive up to 10 groundwater samples (collected and sent by Region 2), conduct EAP analysis (with all appropriate QA/QC) and 
generate a report of the data to EPA. 

Delivery or Service Due Date 
Work Plan, QAPP and Cost Estimate 5 days from the receipt of the Work 

Assignment (expedited) 

Conduct EAP analysis on the samples received After receipt (estimated week of March 25, 

2013) and in timeframe in accordance 
with the QAPP. 

Generate a data report on the analysis 15 days after samples are analyzed. 

Conference call with Region 2 5-15 days after data report is sent to 
Region 2 

Quality Assurance 

The contractor shall adhere to the Performance Standard(s) in the Quality Assurance Surveillance Plan (QASP) (specific to this Work 

Assignment) for the Performance Objective(s) that are applicable to the above assignment(s). A QAPP for the field sampling 

procedures and the analytical method is required with submittal of the Work Plan. 
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I. TITLE 
Absorption and Desorption of Sulfur Mustard on Activated Carbon 

II. PERIOD OF PERFORMANCE 
The period of performance for the contract shall be from September 01, 2012 until August 31, 
2013. No costs shall incur against this work assignment prior to September 01, 2012. 

III. SUMMARY OF OBJECTIVES 
This work shall provide the dynamic adsorption capacity and breakthrough times of chemical 
warfare agents (CWAs) onto commercially available activated carbon beds. This work is a 
continuation of previous work assignment (W A) 2-08 under the same contract EP-C-1 0-001 
which was reduced in scope and excluded testing with sulfur mustard (HD). 

Currently NHSRC is systematically evaluating volumetric decontamination technologies such as 
hot (humid) air for the decontamination of CW As such as Sarin (GB), Soman (GD), VX, and 
Sulfur Mustard (HD) on interior building materials. Such decontamination method may result in 
CW A concentrations in the vapor phase at elevated humidity and temperature conditions. This 
scope of work shall cover the evaluation of activated carbon to capture HD in the presence of 
elevated humidity and temperature. Because of the presence of water vapor, the possibility of 
hydrolysis of HD exists which shall be evaluated through identification and semi quantitative 
analysis of HD degradation products. This work shall also assess desorption characteristics to 
determine the off-gassing of HD from the activated carbon. 

IV. RELEVANCE 
The known threat of a chemical agent release in a building or transportation hub is driving US 
EPA's National Homeland Security Research Center (NHSRC) Decontamination and 
Consequence Management Division (DCMD) to develop a research program that evaluates 
potential decontamination strategies. The US EPA may be tasked to cleanup these agents after 
they are released in buildings. Knowledge on how effective many of the available fumigation 
technologies are against chemical agents is currently being obtained by DCMD for various 
volumetric decontamination methods such as (modified) hydrogen peroxide vapor, chlorine 
dioxide vapor, and hot (humid) air. In the latter case, the decontamination effort may result in 
(temporarily) elevated CWA vapor concentrations which must be captured before release to the 
outside environment. It is expected that such capture will occur from air flows at elevated 
temperatures and humidity, both of which may affect the capability of the sorbent in the air filter 
system to capture the CWA (or CWA decontamination by-products). In this work, the 
breakthrough curves of two activated carbon types will be investigated for temperature and 
relative humidity (RH) conditions related to hot (humid) air decontamination. Results from this 
study can be used to assess the capability of activated carbon air filters in HV AC applications to 
capture the CW A under elevated RH and temperature conditions. Hydrolysis of the CW A 
adsorbed onto the activated carbon in the presence of moisture may occur on the time scale of 
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the absorption process and the effluent following breakthrough will therefore be analyzed for 
possible hydrolysis by-products. The measurement of desorption of the CWA from the activated 
carbon will determine off-gassing characteristics when activated carbon air filters are removed 
from service. 

V. BACKGROUND 

Protecting human health and the environment from the release of hazardous materials is the 
mission ofUS EPA. NHSRC-DCMD has developed a systematic decontamination research 
program to fulfill this mission. As part of this program, developmental and commercially 
available decontamination technologies for chemical agents are being systematically evaluated. 
Hot air has been assessed for the gaseous decontamination of sarin (GB), VX, sulfur mustard 
(HD), and soman (GD) as a less complicated and cheaper alternative to e.g. (modified) hydrogen 
peroxide vapor or chlorine dioxide vapor. It is likely that the effluent during hot air fumigation 
will contain CW A (by-product) vapors well above the airborne exposure limit which therefore 
need to be captured before release of the CWA-loaded hot air to the exterior. 

VI. SCOPE 
The overall objective of this Work Assignment (WA) is to systematically evaluate the dynamic 
adsorptive capacity of activated carbon beds through measurement of the breakthrough curves as 
function of temperature and air RH. These parameters shall be determined for the chemical 
warfare agent Sulfur Mustard (HD); Sarin (GB) was evaluated under WA 2-08. These two 
agents were selected based on their highly different water solubility as reflected in the Henry's 
constant KH, namely 3.4x1o-s and 5.7x10-7 atm·m3/mol, respectively (Singer et al.; Environ. Sci. 
Techno!. 2005, 39, 3203-3214). The potential for hydrolysis by-products due to the presence of 
moisture and activate carbon will also be investigated. 

VII. TECHNICAL APPROACH 
The details for the overall technical approach can be found in Section VIII. The overall approach 
is for the contractor to continue to use the method developed under W A 2-08 to measure 
breakthrough curves of HD on activated carbon beds as function of temperature and RH. 

Absorption tests on activated carbon are typically performed with large bed diameters to 
maximize the amount of carbon in the bed while keeping the pressure drop across the bed as low 
as possible and to minimize wall effects. Consequently, the adsorbed amount of a chemical onto 
the activated carbon becomes fairly large which is highly undesirable when working with highly 
toxic CW As. Under WAs 1-08 and 2-08 of Contract EP-C-1 0-001, the contractor designed and 
tested a system that is capable to deliver CW A to an activated carbon bed with dimensions that 
closely match the ASTM recommended minimum tube diameter of at least 12 times the diameter 
of the largest carbon particles present or 16 times the mean diameter [ASTM Standard Guide for 
Gas-Phase Adsorption testing of Activated Carbon (D 5160)]. 

Under WA 2-08, three activated carbons were evaluated for this study. The following two 
activated carbons shall be used in this study: 
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1. IONEX 03-001 (8 x 16 mesh, IONEX Research Corp.) 
2. Vapure™ 612 (6 x 12 mesh, Norit Americas, Inc.) 

The maximum carbon granule size of 6-mesh is 3.3 mm which allows the use of a 4 em bed 
diameter to meet the ASTM recommendation. For a 2.5 em bed height, this corresponds to 14.3 
and 16.0 g bed weights for IONEX 03-001 and Vapure™ 612, respectively, as measured under 
W A 1-08. The contractor shall measure the bed weights for both carbons if different bed depths 
are used. A flow velocity of 12 cm/s through the 4 em diameter bed corresponds to a 9 LPM flow 
rate which will be the nominal flow rate during this study. 

In order to determine the effect that temperature and RH have on the absorption characteristics of 
CW As on the activated carbon, the carbon bed must be in equilibrium with T and RH before the 
CW A is introduced into the air flow at the defined RH and temperature. The time to reach 
equilibrium with a 55 C and 50% RH air flow condition was determined under WA 1-08 through 
weight measurements of the absorbed water amount in the activated carbon bed as function of 
time and was found to be 12 hours for ASZM TEDA and IONEX and 24 hours for Vapure™ 
612. Actual values equilibrium values are somewhat lower but are rounded to the nearest (half) 
day value. These carbon type specific equilibrium times shall be applied to all RH-T 
combinations in preparation of the CW A absorption test to ensure complete equilibrium. 

VIII. TASKS 

TASK 1. CONTRACTOR WORK PLAN 

A detailed Work Plan is due in accordance with the contract. Content shall be in 
accordance with terms and conditions of the contract. 

TASK 2. UPDATE OF TEST/QA PLAN 

The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural action, 
see Attachment #1 and #2. A QAPP entitled "Test Quality Assurance Plan for 
Absorption and Desorption of Chemical Warfare Agents on (Metal Impregnated) 
Activated Carbon" was initially approved on January 03, 2011. Version 2 with a 
modified test matrix was approved on November 10,2011. 

The contractor shall prepare amendments to the existing QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC's QMP. The QAPP 
must be approved prior to the start of any laboratory work. Additional information 
related to QA requirements can be found at www.epa.gov/quality. 
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TASK 3. DEMONSTRATION OF CARBON ABSORPTION/DESORPTION TESTING SYSTEM 

The contractor shall adhere to the ASTM Standard Guide for Gas-Phase Adsorption 
Testing of Activated Carbon, D 5160-95 (ASTM International; West Conshohocken, PA, 
2003). Under WA 1-08, a test system for carbon absorption/desorption testing has been 
developed. This system shall be used by the contractor and shall continue to demonstrate 
the following features: 

• Control of temperature between 25±2 and 55±2 °C 
• Ability to deliver (humidified) air (downward) through the carbon bed with 

RH values up to 60±10% at 55 °C 
• Deliver a constant HD (challenge) concentration in air 
• Accurate measurement of the 9.0±0.2 LPM flow rate 
• Handle activated carbon bed 

of4.0 em 
depth of up to 3.5 em with an inner diameter 

• Identical preparation of all carbon beds to ensure equal bulk densities per 
activated carbon type. 

• Use of inert materials such as glass or anodized aluminum for the cylindrical 
tube that holds the carbon bed 

• Continuous monitoring of temperature of the (HD loaded) air flow before and 
after the carbon bed 

• RH measurement of air flow (at least) prior to addition ofHD and after ending 
HD supply to air flow during desorption cycle 

• Continuous monitoring temperature of carbon bed 
• Continuous measurement of pressure drop across the carbon bed. 

The feed I challenge concentration level shall be 600 mg/m3. If the test system is unable 
to deliver this HD concentration, which equals to a near saturated concentration of HD at 
room temperature, the contractor shall request technical direction from the EPA W AM on 
whether to perform the absorption tests at a lower concentration. 

Concentrations levels shall be verified at least prior to and after each absorption test. The 
feed flow rate through each activated carbon bed shall be adjusted such that a flow 
velocity of 12.0 cm/s is established. This flow velocity is typical for the flow velocity 
through a large scale activated carbon bed. 

The combination of this challenge concentration, flow rate, and use of dry air at 25 °C is 
expected to result in breakthrough times for the HD agent around 6 hours. The contractor 
shall request technical direction from the EPA W AM regarding proposed changes to the 
test conditions if constraints are in place that may prevent the prolonged testing times. 

Measurement of HD concentration before and after both carbon beds shall be 
accomplished using (near) real time monitoring technologies, e.g. available MINICAMS 
that are set to detect the target CW A. MINI CAMS are automatic, near real-time 
continuous air monitoring systems with high selectivity and sensitivity for various 
CW As. They can be operated such that they will notify the user when the effluent 
exceeds the U.S. Surgeon General's (8-hour) TWA exposure level for the specific CWA 
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[as per specifications vendor; 
http://www .oico .com/ default.aspx?id=product&productiD=7 5]. 

TASK 4. SYSTEMATIC EVALUATION OF CARBON BED BREAKTHROUGH CURVES AND 

DESORPTION CHARACTERISTICS 

This task involves the evaluation of the breakthrough curve and release curve for 3 
specific combinations ofRH and temperature. The selected RH-T conditions are based on 
a combination of previously observed hot air decontamination field testing and a dry air, 
25 °C, reference condition. The impact of elevated temperature and RH on the absorptive 
characteristics of the carbon beds will be determined in comparison to the reference 
condition. 

For each air RH-T combination, the carbon bed shall be prepared under the same RH-T 
condition using the established equilibrium time. Absorption starts at the first 
introduction of the HD to the activated carbon bed. The effluent shall be monitored 
continuously for breakthrough of HD. Following the eventual breakthrough, the 
monitoring of the effluent HD concentration shall continue and be recorded until the 
effluent concentration has increased by at least a factor 200 above the TWA exposure 
level for HD. At this point in time, the supply ofHD to the activated carbon bed shall end 
while the RH-T air flow conditions remain the same as during the absorption test. The 
subsequent desorption of HD from this activated carbon bed shall than be monitored until 
equilibrium in HD concentration has been reached or until the concentration falls below 
the detection limit. 

Table 1 shows the RH-T combinations that shall be tested for the two types of carbon 
beds. The contractor shall have a total of 8 absorption tests for the entire test matrix. 

Once breakthrough has occurred under (only) the 55 °C I 50% RH condition, part of the 
effluent from the bed shall be sampled onto e.g. a sorbent tube, for semi quantitative 
analysis of potential by-products using GCMS. This analysis shall be performed for both 
activated carbon materials, producing 4 samples for (full scan) GCMS analysis. 

25 dry 2 

IONEX 03-001 55 1 

55 50 

25 dry 2 

Vapure™ 612 55 dry 

55 50 

a Following breakthrough, the effluent shall be analyzed semi-quantitative for HD degradation 
products 
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TASK 5. COMPLETION OF FINAL REPORT 

The contractor shall draft a final report following completing of Task 4. The EPA 
W AM will coordinate the peer review of the draft report and submit comments to the 
contractor for their response and products revision. The contractor shall respond to 
the comments from the peer reviewers and the EPA Quality Assurance officer within 
3 weeks of receipt of the comments and no later than August 31, 2013. 

IX. DELIVERABLE SCHEDULE 

1. On a monthly basis for the duration of the project, the contractor shall submit, in 
electronic format, progress reports summarizing technical progress, problems 
encountered, monthly and cumulative financial expenditures, and cost and schedule 
vanance. 

2. Bi-weekly conference calls (nominal 30 minutes in length) shall be established 
between the EPA W AM and the contractor work assignment leader (W AL ). During 
these conference calls the contractor shall report on progress made in the project, discuss 
any technical issues encountered in implementation of the test plan, and provide the EPA 
WAM with preliminary results during the execution of the test plan as described in Task 
4. Technical directions provided to the contractor by the EPA W AM will be documented 
in writing to the contractor WAL and will include a copy to the COR of this contract. 

3. Transfer of project data (including raw data) shall occur at the conclusion of Task 
4. Detailed written summaries of experimental procedures and results shall be provided 
to the EPA W AM. These reports shall indicate the exact operational conditions (e.g. 
observed temperatures and relative humidities) and all measured HD breakthrough 
curves. 

4. A draft final technical report shall be submitted within 8 weeks (and no later than 
August 31, 2013) after the completion of the testing in Task 4 for both carbon beds; thus 
only 1 draft report shall be submitted under this SOW. 

5. A single final technical report shall be submitted that incorporates revisions based 
on comments from the peer reviewers, quality assurance reviewer and the EPA W AM. 
The final report is due within 30 calendar days (and no later than August 31, 20 13) after 
receipt ofthe comments, and shall be in MS Word 2007 format. 

X. REPORTING REQUIREMENTS 

1. Data and reports generated as a result of this effort shall be shared with the EPA 
W AM for internal EPA use. 
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2. Laboratory data shall be transferred electronically to the EPA W AM after the 
conclusion of each trial or series oftests. Raw data shall be included, specifically all 
operational conditions, observed relative humidity and temperature values, carbon bed 
weights and heights etc. 

3. Any EPA products (test plans and reports) generated from this contract shall be 
subject to one internal EPA review and one external review. The EPA W AM will 
coordinate the peer review of the draft documents and submit combined comments to the 
contractor for their response and products revision. 

4. Products developed under this SOW must conform to the requirements of EPA's 
Handbook for Preparing Office ofResearch and Development Reports (EPA/800/K-
95/002). Substantive portions of this handbook can be found at 
http://www.epa.gov/nhsrc/guidance.html 

5. Prior to submission of the draft report all of the data shall be given to the EPA 
WAM in electronic format (specifically Microsoft Excel2007 spreadsheets). The data on 
these spreadsheets shall be straightforward and explanation of the results via comments 
shall be added if they are not straightforward. 

6. Copies of internal audit reports and responses shall be sent to the EPA W AM in a 
timely fashion, according to established due dates and no later than August 31, 2013. 
The W AM and EPA Quality Assurance Manager shall be immediately notified of any 
critical findings. 

7. The contractor shall document all data analysis including statistical models and 
related assumptions. 
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NHSRC QUALITY ASSURAMCE RI!QUIREMI!NTS FORM 
Attachment 1 to the Statement of Work 

I GEMERAL INFORMATION 

Title: Absorption and Desorption of Sulfur Mustard on Activated Carbon 

De:scrtptlon: This work shall provide the dynamic adsorption capacity and breakthrough time of sulfur 
mustard (HO) onto commercially available activated carbon beds This work is a continuation 
of previous WA 2-08 under the same contract EP-C-10-001 

Project ID: C.2.3.2.02 

Status: Original 

Number Ammended: 

QA Category! Ill 

Action Type: Extramural 

Peer Review Category: IU 

Security Classification: Unclassified 

Project Type: Applied Research 

QAPP Status 1: Existing QAPP 

Vehicle Status: Existing Vehicle 

Vehicle Type: Vehicle Number: EP·C -1 0-001 

Work As:,i>J•m•ent Number; 3--08 

Oelivery/Tas.k Order Number: 

Modification Number: 

Other; 

If you are processing an lAG or CRADA, the responsibility for QA must be negotiated within the <Jgreement. The TLPs 

In consultation with the QAMs .In the various organizations must agree on, and document, which organization will take 

the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that will be adhered 

to during the agreement. Include this info In the JAGICRADA package. 

II SCOPE OF WORK 

Yes Does the Statement of Work contain the appropriate QA language? 

The awardee shall comply with all requirements as delineated on the "Quality Assurance Planning Requirements 

Form (QARF)" Included with this extramural action. The contractor shall prepare a Q/1\PP In accordance with the 

R-2 and R·S and/or the attachments provided with the SOW. The Q/1\PP must be approved prior to the start of 

any work. Additional Information related to QA requirements can be found at 
http://www .epa .gov /quality/ qs-docs/rS-final.pdf 

Yes Does this extramural action Involve the collection, generation, use, and/or reporting of environmental data; the 

design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(If "No" then skip to Section IV, and sign the form.) 

No Wilt the SOW or any subsequent work assignments or task orders involve any cross-organizational efforts within 
EPA? 

Yes Has a QAPP already been approved for the activities specified in the SOW? 
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N/A. 

Provide the title, date or revision number, and dote of QA appt"oval: 

Adsorption and Desorption of Chemical Warfare Agents on 
(Metal Impregnated) Activated Cllrbon, Approved Januery 03, 2011 

Does the QAPP require any revision by the contractor** 

Amendments will be submitted by the contractor 

Is an applicable QAPP In the process of being prepared, reviSed, or apprvved by EPA pel'SOilnel for fut:llre use by 
the <»Atrattor? (QA approval must be obtalntd before the eorttraetor can start work.) 

•• The term "col'lliYJCtor" appliu loosely here, StiCh that m appliooble, this term can also m~an "awards-", 
"coopwot,or" mtdlor "grantee". Likewise, the term "cmW'act" inclueks "avt,menls" and other whic/(l;s. ? 

m QA DOCUMRTAnON OPTIONS 

All documentation specified under "Other" must be defined In the NHSRC Qua llty. Management Plan and be consl~nt 
with requirements defined In EPA Manual 53fSO At. For all Item$ checked below, there must be adequate Information In 
the SOW (or Its appendices) for the offeror to develop this documentation. Where applicable, teference a spedfic section 
of thoe SOW. (P.~2 ref'en to CPA Requirements (gc QJJI/Jrt Maaaggment Plans (OA/6:-l> (l:PA/240/8o(}J/002, 03/20/0l) 
and 8·5 refers to EPA BeqUfry:ments for Quality Assurance Protect Planr (OA/8-51 (EPA/240/B·01./0tJ3, 03/20/0l). 
Copies of these documents are avallai:He at bttp:LG,www,ep;r.gqvLqUJfltQrlqa doq.btmt ) 

Aftlelr Award Doaunenbltlon 

IU and RS 

NHSRCQMP 

Not Applicable 

IV SlGNAlVRE BLOCK 

Documentation of an organization's Quality Svstem. QM~ develloped In accordaf1C8 with: 

Combined documentation of an organization's Quality SV$tem and application of QA and 
QC to the single project c:overed by the contract: Developed In accordance with: 

Documentation of the llipplk:atlon of QA end QC activities to applicable proje<;t(s). 
Developed In accordance with: 

Programmatic QA Project Plan with supplements tor each specific project, developed In 
accordance with: 

Existing documentation of the appllcatkm of QA and QC actMtles will be used: 

The signatures below verify that the Statement of Work (SOW) has been reviewed to ascert:etn the necessary QA and QC 
activities required to comply with EPA Order 5360.1 A2, that the COR understands theH requirements, an<! ttlat the COR 
will ensure that the quality requirements Indicated on the previous pages of this form are Incorporated lhto allusoctated 
SOWs. (Sign/date below, obtain a concurrence signature from the QA Staff, il'nd wbmlt the form along with the! other 
extramural ac:tlon documentation.) 

~ 
Lukas Ouclejans 

NHSRC-OCMD Technical Lead l'ei'$0M 
07/17/2012 

Date 
Ramona Sherman 

NHSRC·IO QA staff Member 
07/17/2012 

Date 

QAPP REQUIREMENTS FOR APPUED RESEARCH PROJECTS 
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(from Appendix B of the NHSRC OMP) 

An applied research project is a study to demonstrate the performance of technologies under defined conditions. The&e studies are often pilot· or 

field-scale. The following requirements should be addressed as applicable. 

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS 

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants on the signature 

pag~ of th<i QA plan, documenting agr-ment to project objectives and the approach for evaluating these objectives. 

A distribution list shall be provided to facilitate the distribution of the most recent current version of the QAP P to all the prlndpal project 

participants. 

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES 

1.1 

1.2 

1.3 

The purpose of study shall be clearly stated. 

The process, site, facility, andfor environmental system to be tested shall be described. 

Project objectives shall be clearly stated and identified as primary or non-primary. 

SECTION 2.0, PROJECT ORGANIZATION 

2.1 Key points of contact for each organization Involved in the project shall be identified. 

2.2 All QA Managers and their relationship In the organizations (I.e., location within each organization) shall be Identified with 

evidence that the QA Manager is independent of project management. 

2.3 Responsibilities of all other project participants and their relationship to other project participants shall be Identified, meaning that 

organizations responsible for planning, coordination, sample collection, sample custody, measurements (i.e., analytical, physical, and process), 

data reduction, data validation, and report preparation shall be clearly identified. 

SECTION 3.0, EXPERIMENTAL APPROACH 

3.1 The general approach and the test conditions for each experimental phase shall be provided. The statistical methods that will be 

used to evaluate the data (i.e., ANOVA. or summary statistics) should be identified. 

(NOTE: As deemed appropriate to the project by the TLP, the information requested In Sections 3.2. 3.3, and 3.4 may be presented here or in 

Section 4; the InformAtion requested in Sections 3.5 may be presented her~ or In Secllon 5; and the information requested In Sections 3.6 may 

be presented here or in Section 7 .) 

3.2 The sampling strategy shall be lnclueled ana evidence must be presented to Clemonstrate that the strategy is e~pp•oJJ•iate fu1 

meeting primary project objectives, I.e., a description of the statistical method or scientific rationale used to select sample sites and number of 

samples shall be provided. 

3.3 Sampling/monitoring points for all measurements (i.e., including locations and access points) shall be Identified. 

3.4 The frequency of sampling/monitoring events, as well as the numbers for each sample type and/or location shall be provided, 

Including QC and reserve samples. 

3.5 All measurements (I.e .. anatytir.al [chemical. microbiological. assays]. physical. and process) shall be identified for each sample 

type or process, and project-specific target analytes shall be listed and classified as critical or noncritical in the QAPP. 

3.6 The planned approach (statistical and/or non-statistical) tor evaluating project objectives shall be InClUded. 

SECTION 4.0, SAMPLING PROCEDURES 

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described. 

4.2 Known site_specific factors that may affect sampling/monitoring procedures shall be desclibed. 

4.3 Any site preparation needed prior to sampling/monitoring shall be described. 

4.4 Each samJNing/monitoring procedure to be used shall be discussed or referenced. If com positing or splitting samples, those 

procedures shall be described. 

4.5 For samples requiring a split sample for either QAIQC purposes or for shipment to a different laboratory, the QAPP shall identify 

who is responsible for splitting samples, and where the splitting is performed (e.g .• field versus lab), 

4.6 If sampling/monitoring equipment is used to collect critical measurement data (i.e., used to calculate the final concentration of a 
critical parameter). tne QAPP shall describe how the sampling equipment Is callbtrated, the frequency at which it Is calibrated, and the 

acceptance criteria f:or calibration or calibration verification, as appropriate. 
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4 7 If ~<'lmpllnotmonitoring P.!JuirmMt i,; IJ!';P.rl tn r.oiiAd r.rltlr.lll mAI!I':IIrAm~nt dl!ta, the QAPP shall describe how cross-contamination 
between samples is avoided. 

4.8 The QAPP shall include a discussion of the procedures to be used to assure that representative samples are collected. 

4.9 A list of sample quantities to be collected, and the sample amount required for each analysis, including QC sample analysis, shall 
be specified. 

4.10 Containers used for sample collection, transport, and storage for each sample type shall be described. 

4.11 Describe how samples are uniquely Identified. 

4.12 Sample preservation methods (e.g., refrigeration, acidification, 6'tc.), Including specific reagents, equipment, ond :suppli<ls required 
for sample preservation shall be described. 

4.13 Holding time requirements shall be noted. 

4.14 Procedures for packing and shipping samples shall be described. 

4.15 Procedures to maintain chain_of_custody (e.g., custody seals, records.) during transfer from the fiald to the laboratory, in the 
laboratory, and among contractors and subcontractors shall be described to ensure that sample integrity is maintained. 

4. Hi ~ample archival requifements tor each relevant organization shall be provided. 

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS 

5.1 Each measurement method to be used shall be described in detail or referenced. Modifications to EPA_approved or similarly 
validated methods shall be specified. 

5.2 For unproven methOds. verification data applicable to expected matrices shall be included in the OAPP mAaning the QAPP shall 
provide evidence that the proposed method is capable of achieving the desired performance. 

!>.J t-or measureme-nts which reqwe a calibrated system, the QAI-'f-> shall include specific calibration procedures appilicable to each 
project target anaiyte, and the procedures for verifying both Initial and continuing calibrations (including frequency and acceptance criteria, and 
corrective actions to be perfonmed If acceptance criteria are not met). 

SECTION 6.0, QA/QC CHECKS 

6.1 At a minimum, the OAPP shall include quantitative acceptance criteria for QA objectives associated with accuracy, precision, 
detection limits, and completeness for critical measurements (process, physical, and analytical, as applicable) for each matrix. 

6.2 Any additional project-specific QA objectives shall be presented, Including acceptance criteria. This includes Items such as mass 
balance requirements. 

6.3 The specific procedures used to assess all identified QA objectives shall be fully d&scribed. 

6.4 The QAPP shall list and define all other ac checks and/or procedures (e.g., blanks, surrogates. controls, etc.) used for the 
project, both field and laboratory. 

6.5 For each specified QC check or procedure, required frequencies, associated acceptance criteria, aud cunectlve actions to be 
performed if acceptance criteria are not met shall be included. 

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION 

7.1 

7.2 

7.3 

The reporting requirements (e.g., units, reporting method (wet or dry)) for each measurement and matrix shall be identified. 

The deliverables expected from each organization responsible for field and laboratory activities shall be listed. 

Data reduction procedures specific to the project, and also specific to each organization, shall be summarized. 

7.4 Data validation procedures specific to each organization used to ensure the reporting of accurate profect data to Internal and 
external clients shall be summarized. 

7.5 Data storage requirements for each organization shall be provided. 

7.6 The product document that will be prepared for the project shall be specified (e.g., journal article, final repor1, ere.). The contents 
of this document can be referenced to a NHSRC or program-specific QMP,If appropriate. 

SECTION 8-0, ASSESSMENTS 

8.1 The QAPP shall Identify all scheduled audits (i.e., both technical system audits [TSAs] and performance evaluations [PEs!) to be 
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performed, who wtl petform ... IUdltl, and who will rwc:elve the lllllt reports. 

8.2 The .QAPP ahllll provide ~ t1et.,. to be fOiowtMI that 'lVII enue flat IWIC:8SIIIY COfi'8Ctiva ldlons will be performed. 

8.3 The reeponalble Plf\Y( ... ) fOr impleftlentlng conaclve ICIIons .,.. be Identified. 

SEC1'ION 1.0, REFERENCES 
RefefeiiCie 811111 be pnMdld e11t1er In the bOdy oltt. tht • fociCnt.ltiM or In e ..,.,..aeetlon. 

NHSRCQA 
To the Statement of Work 

RequiremantsJDeflnltions Ust 
IPAa Q11111tJ Byatem WIMIIc h!tpjf!www.tpt.goyJgya!ltv 
I!PA'w ....._nm.m. and Gulli- Doclu.,.. http;/fwww.ou.a~ya!l!vJa• doct.""l!l 
IPA's Quem, 1ytt1tn w.tldl: llURi[IYt«W.epa.aoytaua!ltvlqs:doca/rHnt!.pqt 

Attachment t 2 

In ~Willi EPA 01der 53e0. 1 A2, CQIIIIamlllncle to ANSIIASQC E4 fT!UIIt be demCinltii!IICt by submitting the~ docurnlntafiOn 
deSCitled herein. AI QUilty clocllment.llllon shall be IUbmltlilcl to the GcMI'I!IMnl for NIYiew. The Gowmment will te'liew Met ratum the 
quaMty ~. wtlh ~ eno ll'll:lled appR)¥11 or dlllpfl«<vvl. lfl\e quality diXJUmllnlldlon " rTCJt flllPI'OV'd, 1 muet be reviiOCI 
to ~ 81 commenls 8nCI 111111 be l'aiUI'IInlltld to the Gollemment for app'OVII. Wotlc lnvoMno envlloM!Inlal data collecllon, generdon, 
Ul8, or ftiPOIIIng lhall nat oomrnetiOO unlillhe 130¥eiioMollnt '* ~ U. qUIIIty ~. The Qu1111r AauJincl Pi'c;.ct PIP 
(QAPP) 11!111 be tubmllllad to the ~~ • a.t thirty (30) dlyt ptlorto the beginninG of"'~ dN 9lthetlnQ or~ 
8dlviiV fn on1t1r 10 allow auftlcllnt t1m1 b' review Md ~ to be ~; After lhe GcMmment hal appi'O\'IId the qu-.y 
documMIItion, the~ lhalllllo lmplen!enllt II wrllllrt lnd appr'CMid by IIIII Glwemmenl. 

tmW" Allllttv ,_,.....,....."" llllrlm!nl Min-
TMM NoqUI__.tpiody,.,..... IO...,.,.p,.. .... ,.....,_ ...-HialloM-

(1) • •cr~~~t~C~n of the Clltllnllaitlon'l Quatlty 8Y*n (QI) lind lftfonullon reprdlng l!ow thla Ql .. ~. 
~ ................... ; 

(2) ... orpllallonal ctwt lhowlftl tM poaftlon of the QA f'unalon; 
CS) dt~of-IUIIIOIIly Md ~ottlleQA~ <•) tiiiiM!cllgloulld .nd uperiMce C!IIIM QA perao~~nel wtlo 'Wll be •tlped to the pnlljiOt; and 
(I) tt.~'l.....,.. 1..,...11 foraocompn.ttlnt IMQA .,.clftcltlont 1ft~ SOW. 

HHSRC QA RgulnmtntiiDtflnltlont Lilt 
category Level c..tgnatlons (determines the level of QA required): 

D 
D 
[K] 

D 

c.e.gory 1 ~t. appriclllla to !IIUdlas performed to generate dada !.lied fer enbCII•ICW'It IICIMIJee, lltlgatiCn, or retearch proJect 
irwOIW!g numan IUbjldl. l1te QAPP lhallldd!1111 1111 elemlrllllisled In "EPA RequhmentiiOr QA ~Plans, EPA QNR-5. 

Clltegoly I PIVjeCt • appbllle to ltUCiel petfom1ecl to genetllle dala used In support oflhll diM!Iopmtnt of tiiYII'orlmenll 
regullllons or atandltdl. The QAPP IIWI l!lldr8u alleletnents lilllld In "EPA~ fOrQA Pnlj8Ct Plans, EPA CAIR-5. 
Catlgoly Ill ProjiCl• appMcablt to~ InvolVIng IIPPiild meMII or I8CMology M~. The QAPP llhall eddnlll lhe 
8pplieabllt uct1on1 of "EPA A8QI.III'Imlntt for QA PI'CiieCt Plene, EPA QA/R.S 11 outlined In It'll NHIRC'I QMP: QAPP 
AtqU!tementa ror It'll spiCillc pti)JIQ type (Ill below). 

~ r.1 Plo;lct- llfiPiic'abla to llfCi8Cia involvinv basic......,.. or prellmlnaly data Glttllrina ICCMlles. The ClAPP Wll 
addnlla thoe eppiiQible sediDnl d "EPA Requif8menll for QA Protec:t Pll111. EPA ~-5 11 oua.t In lhe NHSRC'e QMP QAPP 
requlnlmlr4S for 1t1e lpiC!fic projlcllypl ( .. below}. 

Project Types: 
T1MH ~ ofNHSRC"a QAPP ~~-for various proJecttrpa fnlm Appendix B oftht NHSRC QMPfexc:ept where 
o1!e1W1U I'OIId), liN CIOIIdinled hm tvPIHII»' IIIPftcUIIIICtlolla oliW (EPA Rllqul......,. for QA Project P..._, llld .,.Ill__, 
to~ 11 •....,. polntwlleft ....,....., • QNIP, TheU IIIDI!fld their form• may not Ill IMifY releii'Ctl acenat:10 and QAPP's rnuat 
conrann to IIIIPICible I8CIIonS Of R..a In • Ylfll that fully clllcriDe81M me.c~~ plan ancr ~ QA l!llnll ac rne~~UA~S to ensure tNt me .. .,. d..,__ qullty llld qllllllily to fit lh8lt lnlendld p!MJ)OIIe. 
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~ 

0 
D 

D 
D 
0 
D 
0 

D 

or 'lectlncllDglla under cseflnect conditions. ,_ lltudln 118 often pllat-or~- Thll OAPP IIMIIIddrMillll .-~ 
flllted In "QAPP Requirements fer Applied Resarch ProjectS' from Apllenctx 8 cf Qle NHSRC QMP. 

IMic ~--It P~- pett8int to • stl.ldy perfonNd to generatlt detal,illlld ID ~ llflprouell ~Moria~,~. Cit 
technoiOgle$ TheBe studies -. often benc:h-scale. The QAPP lhlll.-.. d JtqUirementl 1ll1ed m "'APP Requlnlments for 
8asic Reaeetch Projada' ftom Appendix8oflhe NHSRC OMP. 

DMtgn, Cclnslrucllon. 8ncllor Opmldon of !nYirorotNntll TIChnoloCJr Project- peltlins 10 enwonrntfDI technolcgy dlligned, 
cor1$INCt8d and/or oPOnated by andiOr fCI' EPA. Tile QAPP ltlllladdreu reQUltementS in 1he !PA Quality $)'111m dOCUmlnt 
•ouldlnce on Quality Allllurance forEI\vilor.mental Tec:tlnOiocw Dellgn, CQnltruC:tlon, and Opnllon' G-11, • 
t~..JW.il.!l~q\!.~i!.Yl.Q.S. [l~:gW,itl.ll]:Q.~. For addii!Onlllnl'olmltlon, you may ,_10 Pllt C of 'Speclllcatlonr. and 
OulcltllnN for QUIIIty SystiBml for Envlronmanllll t:-. ClllleCIIOn and EnviRlftmenlll TIICI'IIIOIOgy," ANSIIASQC t:4-11:11M, M'lenCin 
Society for Qually Conlrol, Milwaukee, IM, Januaty 1995. 

~om~ A8lurMcl Prejlct -~to d8l8 COiectlOn; dlla processing and..-,.; and dati valid*n of 
gecJipd8lapp11C8110n$. The QAPP Shall..,_ NqUftmMis In .. EPA Quality Syltem document "GuldMce for Geolpafial DaCa 
Q\8llly Ase!Qflae Pro)act Plana" o..es at !illDJiwww.epa !10\!laual!!wQS !;!9QIQ!So t111p1 Q!i rx!l 
........ Dllrelo....,. Pfollct • per1811to llulllbnl wt1ere 111er1 il no existing a!MIIrd methOd, or alltandwd method needS to 
be al(lllltlc8ntly moclfieCI for a tpedllo llfiPIIaellon. Tile aN'P tltlllldd,... _, ~ lilted In ~PP A.-q~ fof 
Mei!Ocl DevelOpment Pro)ecla• tom Appendix 8 or the NHSRC aMP. 
MGdll Dwetopnene '*'oJIICt • ~ 81 typn of rnJilemlltlall lfiUdelilnduding lbltic, dyrl8miC. Cletem'llniiiiC, ~. 
meellanillle. ampkical, tiC. The QAPP lflllllddNIII ntqulnlmenlt In ttw EPA QuiJtr SytleM dOCument "Guuddnce for Quality 
~ Pmjlct PIMI for Modeling' Q.t;M at h!tp:l/www,t:Q! QOWQll\lYJv!OS-doSji/gf;,n../!nal odf. 

lamttNnt and ~ProJect·~ to lie collection and....- tl11811tD111wilh no ClbjectMs ohr 1111111 to provide 
oh8laclll'llratlon or rnonllarlnsllnfclnndon. ,..,. QAPfllhllllldelrftlllll ~ lllllecf in "QQ''Pf' Raql,llromontt for~~ 
and Analytls Projects' from Appendix S of 1he NHSRC QMP. 

So~ t:1at. f"W'oject • pertaiNS \o envii'OIYIIOntel diU 001.._._ from olheW' 10""*, by or for EPA, tMit.,. liMd lol PIIIPQII8to 
oll'let tl1enlti0Se originally intended. Scuroea may inClude: lleNilufe. indUitly IUI'WYI. COinJ)illliOnl frotn ~~~ -
ancl in!Qrtn.uon aystems. and QDm9Uitrized or mathematical mocleiS 01 an~ fJIIICIIUM. Tha OAPP ANII Mdtes~~ •• 
requirements listed in •QAPf> ReqUirements for Seconclary Da1a Project~" from ACIPindiX 8 cfllllt NHSRC a.IIP. 

SoflwiN D~Wlo!)mlnt and 0... lllnaaetMnt Projlct • pactalns to...,_ C18vel~pMII'It, tiOftwaret'llar 
ayetema deYelclpment. dltabue deelgn and malntenanoe. Cilia validation lltld vertbtlon ..,.,.. The QAPP llhlll ~ •• 
teQUII$menta listed in •QAPP Requirements for SOftwll'e De\JIIIOprnlnt Projedl" from Appendbc B of lhe MiSRC OMP. 

Definitions: 

IIWI~ .,.._. The84t are any rneaeurement « Information lhet deacribe envlfonmefll8l proem as.localiOn. or OOI1CIIlonl: ecological 
« IIHittl etr.cta r:tlreetly from me81Ui\ernenl$, producer:~ trom 101\ware and modela, and compiled from o-.r aourcM tiUCf1 " r:t• bMet or 
111e l!tllnllufe.. For EPA. enYirorlmentaldealnc:lude infOimlllan coleC:tllld dltec:u, ll'om II'IIIIIU~. piOduced from IOflwlre ana mcdllll, 
Mel «<l''lpllad frOm Olhel' IOUrcel IUctl 88 Cl ... t.H or fllerltunl, 

Quaatv ~ (QA) -Quality assurance ilall)'lfem olma~~~gement 8CIMllH to ensure ltlllla proceas, iltm, or service Is of the type lnd 
quality needed by the cuasomer. It deM will\ aellln9 paler and ruMlng an aclminiSCI'IliM ~ OfiNIIDment c:onii'OIIItlll ccwer I)IIMing, 
Implementation, and review ofdaltl colleCtion actlvitieland the uee of <lila In cleCiiiOn making. Qulllty~ Is )lilt one pert of a quality 
system. 
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Quality System- A quality system Is the means oy which an organization manages Its quality aspects In a :;ystematic, organized manner and 
provides a framework for planning, implementing, and assessing work performed by an organi.zatlon and for carrying out required quality 
assurance and quality control activities. 

Substantive Change- Substantive change Is any change in an activity that may alter the qua1ity of data being used, generated, or gathered. 

Technical Lead Person (TLP)- This person Is technically responsible for the project. For extramural contract work, the TLP is typically the 
contracting offloor'& representative (COR). For intramural work, the TIP is typil'..AIIy the Princlpailnvestioator. 

Abbrevigtions: 
COR Contracting Officer's Representative 

NHSRC National Homeland Security Research Center 

lAG 

QA 

Interagency Agreement 

Quality Assurance 

NRMRL National Risk Management Research Laboratory QAM Quality Assurance Manager 

QAID 

QAPP 

as 

Quality Assurance Identification 

Quality Assurance Project Plan 

Quality System 

TLP Technical Lead Person 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
NHSRC 06/02 
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OMP Quality Management Plan 

sow Statement of Work 

CHADA cooperative Research & Development Agreement 



United States Environmental Protection Agency 
Work Assignment Number 

Washington, DC 20460 3-08 

EPA 
Work Assignment D [RJ Other Amendment Number: 

000001 

Contract Number I Contract Period 10/21/2009 To 08/31/2013 Title of Work Assignment/SF Site Name 

EP-C-10-001 Base Option Period Number 3 Absorp & Desorp of Sulfur Must 
Contractor I Specify Section and paragraph of Contract SOW 

BATTELLE MEMORIAL INSTITUTE 3.1 
Purpose: D Work Assignment D Work Assignment Close-Out Period of Perfonmance 

~ Work Assignment Amendment D Incremental Funding 

D Work Plan Approval From 09/01/2012 To 08/31/2013 

Comments: 

Work Assignment Amendment 01 shall revise original Statement of Work to modify Task 4 and add new Task 4Al per the 
attached Statement of Work. 

D Superfund Accounting and Appropriations Data [2U Non-Superfund 

D 
Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

SFO 
(Max 2) 

Q) DCN Budget/FY Appropriation Budget Org/Code Program Element Object Class Amount (Dollars) (Cents) Site/Project Cost Org/Code 
,!;; (Max 6) (Max 4) Code (Max 6) (Max7) (Max 9) (Max4) (Max B) (Max7) ..J 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 

Contract Period: Cost/Fee: LOE: 

10/21/2009 To 08/31/2013 
This Action: 

. 
Total: 

Work Plan I Cost Estimate Approvals 

Contractor WP Dated: Cost/Fee: LOE: 

Cumulative Approved: Cost/Fee: LOE: 

Work Assignment Manager Name Lukas Oudejans Branch/Mail Code: 

Phone Number 919-541-2973 

(Signature) (Date) FAX Number: 

Project Officer Name Kathy Martin Branch/Mail Code: 

Phone Number: 541-754-4502 

(Signature) (Date) FAX Number: 

Other Agency Official Name Adam Meier Branch/Mail Code: 

Phone Number: 513-487-2852 

(S1gnature) (Date) FAX Number: 513-487-2107 
Contracting Official Name Matthew Growney Branch/Mail Code: 

Phone Number: 513-487-2029 

Signature reate FAX Number: 513-487-2109 

Work Assignment Form. (WebForms v1.0) 
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AMENDMENT! 
to 

STATEMENT OF WORK 
WA3-08 

ContractEP-C-10-001 

Absorption and Desorption of Sulfur Mustard and Sarin 
on Activated Carbon 

OMIS C.2.3.2.02 

U.S. Environmental Protection Agency 
National Homeland Security Research Center 

Decontamination and Consequence Management Division 

Table of Contents 
I. AMENDED SCOPE ............................................................................................................. 2 

II. MODIFIED TASK 4 ............................................................................................................ 2 

III. NEW TASK 4Al .................................................................................................................. 2 

IV. QUALITY ASSURANCE ................................................................................................... 3 



I. AMENDED SCOPE 

The overall objective of this work is to systematically evaluate the dynamic adsorptive capacity 
of activated carbon beds through measurement of the breakthrough curves as function of 
temperature and air RH. 

The impact of these parameters shall now also be determined for the metal impregnated activated 
carbon ASZM-TEDA at the 12x30 mesh size against HD [modified Task 4]. The same carbon 
shall also be evaluated on its ability to capture sarin GB [new Task 5]. Previous WA 2-08 
evaluated ASZM-TEDA against GB but at a coarser mesh size (6x16 mesh). The finer 12x30 
mesh size is identical to sizes used in (military) face mask filters and also in use in larger HVAC 
type filter systems. Conditions such concentrations, flow rate, carbon bed diameter and carbon 
bed thickness shall be identical to previously used conditions. 

II. MODIFIED TASK 4 

Table 1A1 shows the HD adsorption/desorption test matrix. The number oftests in Table 1A1 
for the IONEX 03-001 carbon (and exclusion of tests with Vapure™) has been adjusted as per 
accepted workplan under W A 3-08 (accepted October 10, 20 12) prior to this Amendment 1. 

25 dry 
IONEX 03-001 

55 dry 
(8x16 mesh) 

55 50 a 

25 dry 1 
ASZM-TEDA 

55 dry 
(12x30 mesh) 

55 50 1 a 

a Following breakthrough, the effluent shall be analyzed semi-quantitative for HD degradation 
products 

III. NEW TASK 4Al 

Table 2A1 shows the GB adsorption/desorption test matrix. Nominal test conditions for this test 
matrix shall be identical to conditions established under WA 2-08. 

2 



ASZM-TEDA 

(12x30 mesh) 

25 

55 

IV. QUALITY ASSURANCE 

GB dry 

GB dry 

For revised Task 4 and new Task 4Al, the contractor shall comply with all requirements as 
delineated on the "Quality Assurance Planning Requirements Form (QARF)" included with this 
extramural action, see Attachment #1 and #2. A QAPP entitled "Test Quality Assurance Plan 
for Absorption and Desorption of Chemical Warfare Agents on (Metal Impregnated) Activated 
Carbon" was initially approved on January 03, 2011. Version 2 with a modified test matrix was 
approved on November 10,2011. 

The contractor shall prepare amendments to the existing QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is being 
conducted. For guidance on preparing a research-specific QAPP, the preparer should refer to the 
project specific requirements provided in NHSRC's QMP. The draft QAPP amendment will be 
reviewed by the EPA Contracting Officer Representative (COR) and the EPA Quality Assurance 
Manager. The contractor shall respond to comments and submit the QAPP approval to the EPA 
COR and EPA Quality Assurance Manager. The QAPP must be approved prior to the start of 
any laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/quality. 
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NHSRC QUALITY ASSURANCE REQUIREMENTS FORM 
Attachment .1 to the Statement of Work 

I GENERAL INFORMATION 

ntle: Absorption and Desorption of Sulfur Mustard on Activated Carbon 

Description: This work shall provide the dynamic adsorption capacity and breakthrough time of sulfur 

mustard (HD) onto commercially available activated carbon beds This work is a continuation 
of previous WA :1·08 under the same contract EP·C-10·001 

Project ID: C.2.3.2.02 

Status: Original 

Number Ammended: 

QA Cat•gory: III 

Action Type: Extramural 

Peer Review Category: III 

Security Classification: Unclassified 

Project Type: Applied Research 

QAPP Status 1: Existing QAPP 

Vehicle Status: Existing Vehicle 

Vehicle Type: Vehicle Number: EP-C-10-001 

Work As!>igmmmt Nurnber; 3-08 

Delivery/Task Order Number: 

Modification Number: 

Other; 

If you are processing an lAG or CRADA, the responsibility for QA must be negotiated within the agreement. The TLPs 

In consultation with the QAMs .In the various organizations must agree on, and document, which organization w/11 take 

the lead for QA, the names of the QAM and TLP from each organization, and the QA requirements that will be adhered 

to during the agreement. Include this Info in the IAGICRADA package. 

II SCOPE OF WORK 

Yes Does the Statement of Work contain the appropriate QA language? 

The awardee shall comply with all requirements as delineated on the "Quality Assurance Planning Requirements 

Form (QARF)" included with this extramural action. The contractor shall prepare a QAPP In accordance with the 

R-2 and R·S and/or the attachments provided with the SOW. The QAPP must be approved prior to the start of 

any work. Additional information related to QA requirements can be found at 
http://www .epa .gov /qua lity/qs-docs/rS-final.pdf 

Yes Does this extramural action Involve the collection, generation, use, and/or reporting of environmental data; the 

design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(If "No" then skip to Section IV, and sign the form.) 

No Will the SOW or any subsequent work assignments or task orders Involve any cross-organizational efforts within 
EPA? 

Yes Has a QAPP already been approved for the activities specified in the SOW? 
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N/A 

P-rovide the title, date or revision number, and date of QA approval: 

Adsorption and Desorption of Chemical Warfare Agents on 
(Metal Impregnated) ActiVated Cllrbon, Approved Jan\J4ry 03, 2011 

Does the QAPP require any revision by the contractor** 

Amendments will be submitted by the contractor 

u The term "contracwr" appliu loosely here, such that as applicable, lhis term can also mean "awartks ", 
"cM,.rat,or" amflor "gramee". Likewise, the term "ctmlract" includn "agrettm,nls"tmdothervshiclu. "! 

m QA OOCUMDlTAnON OPTIONS 

All documentation specified .under '"Other" must be defined In the NHSRC Qua llty Management Plan and be consistent 
with requirements defined In EPA Manual5360 Al. For all Items checked below, there must be adequate Information in 
the SOW (or Its appendices) for the offeror to develop this do<:umenbltlon. Where applicable, .-eterence a spedflc section 
of the SOW. (R·2t'flfers to ee!! Bequtr;errwolli, &r Qgj/f!;y MiJllli!!lfUI@t Plfl.l§ (Q.!VIN> (ePN24018•0l/QOZ1 03{20101.) 
and IH refers to EM. Begu/remeots fpc Qyslltv Assul'l!!ce Protect P{ans (QMHJ (f!PA/240/B~Ol/003, tJ3/20/0t}. 
Copies of these documents are ava/Jatne at htttl!I/WWW.fPiR1 QOV/QUJiit)dqJI g<x;s,.bt7f11. ) 

R2 and RS 

NHSRCQMP 

Not Applicable 

Documentation of an organlultlon's Quality System. QM.P developed In accordance with: 

Combined documentation of an organiZation's Quality System and appllc&l:lon of QA and 
QC to the single project covered by the contract: Developed In accordance wltfl: 

Programmatic QA Project Plan with supplement!; tor each specllflc project. developed In 
accordance with: 

Existing documentation of the appficatlon of QA and QC ac:tMtles will be ~~Sed: 

The signatures. below verify that the Statement of Work (SOW) has been reviewed to ~rt.aln the l1ectDafY QA and QC 
activities required to comply with El"A Order 5360.1 A2, that the COR understands these reqUlr~PT~ents,. am:~ that tfle COR 
will ensure that the quality requirements Indicated on the previous pages ot this fotm are lnco..porated lhto aiiii!UO<:IIted 
SOWs. (Slgn/d.re below, obtain a concurrem::e signature from the QA Stsff, and .ubmJt the form al¢>ng with the other 
extramural act/em documentation.) · 

~ 
Lukas Oudejans 07/17/2012 Ramona Sherman 07/17/2012 

NHSRC-OCMD Tec:hnleel Lead Person Date NHSRC*IO QA staff Member Date 

QAPP REQUIREMENTS FOR APPUED RESEARCH PROJECTS 
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(from Appendix B of the NHSRC QMP) 

An applied research project Is a study to demonstrate the performance of technologies under defined conditions. These studies are often pilot- or 

field-scale. Tho following requirements should be addressed as applicable. 

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS 

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants on the slgna1Ure 

pege of tho QA plan, documenting agreement to project objectives and the approach for evaluating these objectives. 

A distribution list shall be provided to facilitate the distribution of the most recent current version of the QAPP to all the principal project 

partlcipants. 

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES 

1.1 

1.2 

1.3 

The purpose of study shall be clearly stated. 

The process, site, facility, and/or environmental system to be tested shall be described. 

Project objectives shall be clearly stated and identified as primary or non-primary. 

SECTION 2.0, PROJECT ORGANIZATION 

2.1 Key points of contact for each organization involved in the project shall be identified. 

2.2 All QA Managers and their relationship In the organizations (i.e., location within each organization) shall be Identified with 

evidence that the QA Manager is lndependen1 of project management. 

2.3 Responsibilities of all other project participants and their relationship to other project participants shall be Identified, meaning that 

organizations responsible for planning, coordination, sample collection, sample custody, measurements (£e., analytical, physical, and process), 

data reduction, data validation, and report preparation shall be clearly identi'fled. 

SECTION 3.0, EXPERIMENTAL APPROACH 

3.1 The general approach and the test conditions for each experimental phase shall be provided. The statistical methods that Will be 

used to evaluate the data (ie., ANOVA, or summary statistics) should be Identified. 

(NOTE: As deemed appropriate to the project by the TLP. the Information requested In Sections 3.2, 3.3, and 3.4 may be presented here or in 

Section 4: the Information requested in Sections 3.5 may be presented here or In Section 5; and the Information requested In Sections 3.6 may 

be presented here or In Section 7 .) 

3.2 The sampling strategy shall be Included anti evidence must be presented to demonstrate that the strategy is approt.niate for 

meeting primary project objectives, i.e., a description of the statistical method or scientific rationale used to select sample sites and number of 

samples shall be provided. 

3.3 Sampling/monitoring points for all measurements (i.e., including locations and access points) shall be Identified. 

3.4 The frequency of sampling/monitoring events, as well as th& numbers for each sample type and/or location shall be provided, 

Including QC and reserve samples. 

3.5 All measurements (I.e .. analytiC'.al [r.hemiC'.al, microbiological. assays), physical. and process) shall be Identified for each sample 

type or process, and project-specific target analytes shall be listed and classified as crili-cal or noncrtticalln the QAPP. 

3.6 The planned approach (statistical and/or non-statistical) tor evaluating project objectives snail be Included. 

SECTION 4.0, SAMPLING PROCEDURES 

4.1 Whenever applicable, the method used to establish steady-state conditions snail be <lescrlbed. 

4.2 Known site_specific factors that may affect sampling/monitoring procedures shall be described. 

4.3 Any site preparation needed prior to sampling/monitoring shall be described. 

4.4 Each sampling/monitoring procedure to be used snail be discussed or referenced. If composltlng or splitting samples, those 

procedures shall be described. 

4.5 For samples requiring a split sample for either QAIQC purposes or for shipment to a different laboratory, the QAPP shall identify 

who Is responsible for splitting samples, and wher& the splitting Is performed (e.g., field versus lab). 

4.6 If sampling/monitoring equipment Is used to collect critical measurement data (I.e., used to calculate the final concentration of a 
critical parameter), the QAPP shall describe how the sampling equipment is calibrated, the frequency at which it is calibrated, and the 

acceptance criteria for calibration or calibration verification, as appropriate. 
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4 7 If Sllmplingtmonitorino A(luipmAnt i~ u~AI'Ito collAr.! clitlr.lll mAA~IIfAm~nt liAil'l, the QAPP shall describe how cross-contamination 
between samples is avoided. 

4.8 The QAPP shall include a discussion of the procedures to be used to assure that representative samples are ooll-ected. 

4.9 A list of sample quantities to be collected, and the sample amount required for each analysis, lnclucllng QC sample analysis, shall 
be specified. 

4.10 Containers used for sample collection, transport, and storage for each sample type shall be described. 

4.11 Describe hOw samples are uniquely Identified. 

4.12 Sample preservation methods (e.g., refrigeration, acidification, etc.), including specfflc reagents, equipment, ond supplies required 
lor sample preservation shall be described. 

4.13 Holding time requirements shall be noted. 

4.14 Procedure!~ for packing and shipping samples shall be described. 

4.15 Procedures to maintain chain_of_custody (e.g., custody seals, records) during tran~fer from lhA field to the laboratory, in the 
laboratory, and among contractors and sub<:ontractors shall be described to ensure that sample integrity is maintained. 

4.16 ::lample archival reqUirements tor each relevant organization shall be provided. 

SECTION 6.0, TESTING AND MEASUREMENT PROTOCOLS 

5.1 Each measurement method lo be used shall be described In detail or referenced. Modifications to EPA_approved or similarly 
validated methods shall be specified. 

5.2 For unproven methOds. verification data applicable to expected matrices shall be Included in the QAPP meaning the OAPP shall 
provide evidence that the proposed method is capable of achieving the desired performance. 

t>:a ror measurements wtlich require a calibrated system, the QAI'I-' shall include specific calibration procedures applicable to each 
project target analyte, and the procedures for vertfylng both Initial and continuing calibrations (including frequency and acceptance criteria, and 
corrective actions to be performed If acceptance criteria are not met). 

SECTION 6.0, QNQC CHECKS 

6.1 At a minimum, the QAPP shall inctude quantitative acceptance criteria for QA objectives associated with accuracy, precision, 
detection limits, and completeness for critical measurements (process, physical, and analytical, as applicable) for each matrix. 

6.2 Any additional project-specific QA objectives shall be presented, Including acceptance criteria. This includes Items such as mass 
balance requirements. 

6.3 The specific procedures used to assess all identified QA objectives shall be fully described. 

6.4 The QAPF' shall list and define all other QC checks and/or procedures (e.g., blanks, surrogates, centrals, etc.) used for the 
project, both field and laboratory. 

6.5 For each specified QC check or procedure, required frequencies, associated acceptance criteria, an<.l cur~ectlve actions to be 
performed If acceptance criteria are not met shall be included. 

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION 

'7.1 

7.2 

7.3 

The reporting requirements (e.g., units, reporting meothod [wet or dry]) for each measurement and matrix shall be Identified. 

The deliverables expected from each organization responsible for field and laboratory activities shall be listed. 

Data reduction procedures specific to the project, and also specific to each organization, shall be summarized. 

7.4 Data validation procedures specific to each organization used to ensure the reporting of accurate project data to Internal and 
external clients shall be summarized. 

7.5 Data storage requirements for each organization shall be provided. 

7.6 The product document that will be prepared for the project shall be specified (e.g., journal article, final report, etc.). The oontents 
of this document can be referenced to a NHSRC or program-specific QMP, if appropriate. 

SECTION 8.0, ASSESSMENTS 

8.1 The OAPP shall identify all scheduled audits (I: e., both technical system audi~ [TSAs] and performance evaluations [PEs]) to be 
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perfofmed, who w1 perform ._IUdltll, and who will IWC:tlve the auclt reporiS. 

8.2 The QAPP shall ptOYide proc:.ec~~Qatlat .. to be folowiKI that wll.,..., that neceaery CCII'I'8dMt action& will be per1onnad; 

8.3 The~ p!Uty(-ills) fOr~ corractlve 8CifOnS -·be ICIIntitled. 

SECnON 1.0, REFERENCES 

RefeNIIC88 ftlll be pnwldedellhlt In the body of--.. ~ Of 1118 ........ 18Cdon. 

NHSRCQA 
To the Statement of Work 

RequirementsiDeflnttlons List 

Attachment., 2 

IPAa ~ a,acem....,. nna;f!www.tRt.goyJgy•tlty 
I!PA .. ,._......,.-end Gulli•- Docu..-... httQzlfwww.2H·I9YWf•!ljyiJM doct.trtrnl 
IPA'I QuaJ1tr 1yte1m Welllk blJRilfwww.IRI,qoy/aua!ltylas:docllrHnatQdf 

In ·accord8nCI Willi EPA Otdet 53e0.1 A2, CCII'IIIDrmllll to ANSI/ASQC E4 must be cfen'IOnlllllll by tullmlttlnO the quality dclCurMntatiOn 
deSCIItled tMnfn. p.j Qually dOCIUTIInt.rlon shill be IUbmitlllcl to the Gollllrnmlnl far raview. The Gowmment will AMew lind ratum the 
qullltydocUmerltltlan, wllh commems. tnell~ tppfOV8I Of'dllappmval. , .... quaftty doaumentlllkxllt liCit~. It mull be reviled 
to ~ .. eotnmef!IS and llhllllle I8IIUbl'nlltlld to tht GMmmant for 'l)pi'OVIII. Work JnvoMno ~ data collection, generation, 
1.1118, or NP0f11nG ""''nat QCIITVIIOnCIO Ul'llil tne ~'*~the~~. The au.aty ~ Pi'ajlld Plan 
(QAPP) lhaU be tubmllllld to the GcMml'lllll'lt a leaet thirty (30) day$ prior to tne beglmlnQ of any envttonrnenttll datil galhetlng or g....uon 
8dtvly In order 10 allOw eufflclent time Jot Nl'tiiW Md mlllonl to bl c:ornp!IPid. After lhe GcMmment hallll)pi'OWid 1he qually 
documMIIIkln. the conttadOr lhall a11o lmplflmenl tt 11 wrMin lind approY'Id bV 1111 Government. 

tll'UC'I Qlllllt!! IV!W! 'PM"'m'R"'"" lllrl!!!!nlAc!ln-

,_ requiiWII'IIIM typiMIIy pertlln eo .,.,...pNijlc&t tfrortl. TM tiM ..-HialloM-

(1) • .-crtrltiOn of the ~nbriiiiOn'l QuafMy IYatlm (QI) Md lftfDnullon l"ttl8'ddnn how thla Q8 '* ~. 
OOIMIUIIIOatld lnd ................ ; 

(2. ... ClfiMIUIIMal cUrt ........ 1M po.aloft of the QA funcllon; 
til dlllneltlonet ... ......, _. ~ort~~eQoA ~ 
(4) the I:Nickground lllld IJqMII'Ience ollha QA persoiiMI who w1• be lltlgned to the ~ and 
(I) tilt Ol"'lll''aal"'s ,_.,.. ,....,..... for ICCOIIIflllllllnt h QA tpeelftuttoa In ~sow. 

NHSRC QA Rgylr!mtntiiQtftnltiQOI Lltt 
Category a..v.1 Deelgnatlons (determines the level of QA required): 

D 
D 
IXJ 
D 

C11111t01J 1 PNJect. IIIIPiiciiiiiiO IIUCIIs performed to gaoer111 data Ullld far enb'cement activllle8, tlllgatian. or reaearch proJect 
iiMIIYing human Ujlell. Till QA.PP llhlllllddnllel 811 ellrrenlllslld In "EPA~ ~r QA ~Plans, EPA QNR·5. 

Cllelgofy a ProjiOt • .,._,.ID ltUCiel pe!fom1ed to Qeneflle data u.-c1 in support of 1111 develop'nent of ~ 
1110Uiallons or 118nderda. The QAPP lhllllllldfeu all elements lillld in "EPA Requirements fOr QA PfOjeCt PlanS, EPA QAIR-5. 

CR1tJo1Y Ill PtoJeet • applk:allle to prajtdltnvotvtng ~ l8Seen:h Of~ MIUitlOnl. The QAPP llhalleddnlll lht 
epp!iCallte MCtfonl ol "EPA AeQI.IIAiments for QA PIOjeet Plant, EPA QAIR-5 II outlined In Ill NH8RC'I QMP: QAPP 
111q1.1ilementl Jot 1111 apecillc proJed type (see below). 
~ IV ....,... • app!lcabla to prCijeCIS InvOlving basic .....ctt or preliminary data gllherinQ KCNIIIes. The ClAPP .._. 
8ddte8l the appkable sedlllnl ol "EPA Requll'emenll fOf QA Projea Plena, EPA ~-5 11 ou1hd In lhe NHIRC'I QMP QAPP 
requlntrnlntllor Ute apedfic plOjecltype (MI below). 

Project Types: 
n-. oat11Ms ofNHSRC'• QAPP Allqukwlnt* for vlrioua proJect tr.-. from ApJ*Idix B of 1ht NHIRC QMP (!xr;ept where 
..... nolld), .. CJCIIIIIMMd hm tvPINIIf IPPflcalllllldolla Of R-1 (EPA Requl.....,... forQA Project PlaM) and INintendM 
to eemt • e *tint point--.......,..., e QAIIIP, These ban lheirformlllt may not II every~ ICin8rjO and QAPP'$ muat 
contwm to 'f!Pbble I8CIIclnl or R-lln • ._that fully dllcfiDe8 1M rtiii8ICI1 pl81'1 anc1 appropna~e QA ana oc rnu&un~S to ensure tn1t me 
.. .,. of ldeQu* qullly and qUMtly to fit lhllr llllllnCied pupoae. 
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~ 

0 
D 

D 
D 
D 
D 
0 

D 

or tec:t~no'fDGIH llllder ClllfiMd col'dlllantl. These lltUdllls 1111 afttn pllol- or lalckc:all. The OAPP lltlllllllddrMII .. ,.~ 
listed In •QAPP Requlnlmtnll for Applied Research Proj!letS' l'rom Appendix B r:A the NHSRC OMP. 

1as1e ~ Projtet- peltaiM to • stl.ldy ptKfonMd to generate dill liNd to IV8Ii.ll*lll'lptOUCM lhMrilll. ~. or 
technoklgle$ Tl1ese IIUdles "' onto bendl-scale. The QAPP th8llllddAIII .. rtqUirementl Jilted in "QAPP Requlnments for 
Sasic Reseeteh ProjeCtS" from Appendix 6 r:A the NHSRC QMP. 

O..Jgn, Conatructlon, ancuor Opmtfon of Envlror.mentll TtchnolotW ~-~,. 10 eRIIII'OIIIniiiUI Mnolotv clelllned. 
cam1tiiCt8d and/or OPerated by and/Or fer EPA. Ttle QAPP 1111111 adCifeiS t'8QU1tementl in 1he EPA Quality S)'lllrn doc:Uinlnt 
"Guidance an Quality Allt.rranoe forEnwonmental Teetlnalogy Delign, Conlltuction, and Oplnltion"G-11, • 
t\.!JJLL~..!iP~/Q.!!~!i!YlQ.S. ~Q!i5/..Qill!.lll!:Q.~. For .tdll!anll lnl'omlatlon, you mey terer 10 Pert C of 'Specillcationa enc:t 
~tllrQullltv SY'*"I fOr Emlln;lnman1al Dial Crllledlon and Envtronnlenlat Tac;nnotogy; AHSUASQC c4-11:1U4, AtnenC8I1 
Sodety for QuaM!y Conlrol, Milwaukee, 1M, Januaty 19M. 

O.O.PIIflll om Qu1111tr Aaunnce Pnlflcl - pel'lalnS to data COiedlOn; data pror,letllng and ll\lllylil; ll1d CIICII -lidtt!On r:1 
gecllpll1lelappiiCatlon$. The QAPP Shall~ ~In .. EPA Quality Sylttm doiMnent "GuldMcl for Geolpd8l Dala 
Quality "-furanQf Projac:t FlaM" G.fS at lll\DJiwww.p qovroualt!viOS dOC!IIR5s! lmGI 05 p(jt 

......_ Dmll....,. Prolec:t • pertaWIS 10 libJIIIDnl wtln t1we il no exllting SllndMt melhocl, or • 8tlndatd method nndl to 
be ~ mocllflecl for alpeclfic eppilclltlon. The QN'P thelllddreD .0 leqUitemtntllilted In "QAPP Aeq~ fcr 
Melhixl Development Projecla" from Appendix B or the NHSRC QMP. 

llkldlf D~ ll'roj8ct • ifiCtiiCI8If 811 typw of~~ lfiOdelllnclud!llV ltdc, ClynamiC, ~lniiUC, ~. 
mecflanldC. 8qliflcal, eiC. Tha QAPP lflllllddNa ntqult8mentlln 1M EPA Quilty Syslem dOcument "Guuddnce for Quality 
A$'lut:IACII Pmjlct Plllft• bt Modeling' G·5M • hlt£).1/www,t!Ht govlgua!jtyfOS:dot1:/g5m..final.pdf. 

~amp~~ng and AM~ye~s Proftct- perten to the collldlor1 and IIRII)U or lllllniiii!J wiltl no objeehel other 1t11n to ~ 
allalllmlrizatlon or monllarlng lnflonndon. Tile QAPfJ lhiiiiCtdrftl .n ,.qu~ t•s.ct in "QQ\PP Requlromcnte lor 8~ 
and Analysis Projects• from Appendix B Of the NHSRC QMP. 

S.C101141atr Oatil l"n:ljMt- peN!nt 10 envii'OI"'''Iennel CS... OOIIee*ld. from Olhor IOLIIWI, ~ ot for EPA, tMt _..llllld lol purpc~~~e~ 
omer than those originally I mended. Soui'OII may inClude: lilerelufe, industry 11.1~ compillliOnl from ~d -
and informttlon s)'ltem.. and compuleflze<' bt maltlematlcal modelS rA en...uonmenta~ pti!CIIUIM. TM OAPP Mtllllddre. •• 
requirements listed In "OAPP RequirementS for Seconcllf'Y Data Projec:tl"ffomAppendbc B of'tlleNHSRCQMP. 

loflwMt DlveiOpment and Data Manaa-nt Proftet • pactalns to...,_ CIINIIoprnent, ~ 
aystema cleYelopment, daUibese design and m.lnelnanoe • .-. valldallan and vert11c1t1on syalernl. TN QAPP llhlll.,.,.... •• 
~lrementa lilted in "QAPP Requirement$ for SOftwlfe DeYelopmlnt Pro)eds" from A.ppendbc B of lhe NHSRC QMP. 

Definitions: 

I!IWironmentaa IWal. The8e .,. any rneeawement 01' Wormallon 1t1et delcrtbe envlrot !l11efl1tll proce••••· loCatiOn, or condlt1cn5: ecologlca4 
« 11H1tt1 ottr.etl dnctty from mteiUflernenlt, produCed flam software and modele, ~ cornpl'-d from oflet' SOUI'CM IUCII H (t ... b8Mt or 
1t1e l!lerlltule. For EPA. environlllenlaldldlllnclude infolmltlan colleCted dkeelly from II'IIIISUrementi, produced from IOflwlre and mode!~, 
.ncs ·comptled from otl'l8l' tources sucll as <1• bases or 1tter1twe. 

Quality Au&nnce {QA) -Quality assurance il all)'llfem of managernerlt ICIMiles to IIIIUNt llllll a proc::eq, Item, or service 11 of 1t1e type n 
quality needed by the Q.IS10mer. It deals wlltl MllnQ poicy and riiMing an admlniStrlltl'll ~Of rnan•aement contro11111t CCMII' P18Mina. 
lmplemelllrion, and review cf Cl8tl cclleetlon dvitiel and the uae of dlt8 In decilkln f!llti1Q. Qualfly ~ II just one part of 1 qua1tv 
system. 

Quellty Auuance Jlnllect ,.." (QAPP) • A OAPP Is a dOcument thai~ the naaatiiiWV ql.llllly IIISUI'81'11l8, quality cont1o1. lnd other 
techniCaiiCIMtiH thet mull be Implemented 10 4t11tUte th8t l1e resulls of 1he WOitl perfO!med will utWy hltlled Ptl'fOtm8ncl crlllrill. A 
QAPP <locumenll project-lpiiCile il'lform8tial. 
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Quality System. A quality system is the means by whiCh an organization manages Its quality aspects In a systematic, organized manner and 
provides a framework for planning, implementing, and assessing work performed by an organization and for carrying out required quality 
assurance and quality control activltios. 

R·5. EPA Requirements for Quality Management Plans (EPAI240/D..Q1/002) March, 2001 http:tlwww.oP.a.BQ.Ylg!J_iJiil:tFQS-docslr5-final.pdf. 

Substantive Change. Substantive change Is any change In an activity that may alter the quality of data being used, generated, or gathered. 

Technical Lead Person (Tt.P~ • This person is technically responsible for the project. For extramural contract work, the TLP is typically the 
contracting officer's representative (COR). For intramural work, the TIP is typically the Principal Investigator. 

Abbreviations: 
COR contracting omcers Representative 

NHSRC National Homeland Security Research Center 

lAG 

QA 

Interagency Agreement 

Quality Assurance 

NRMRL National Risk Management Research Laboratory QAM Quality Assurance Manager 

QAID 

QAPP 

as 

Quality Assurance Identification 

Quality Assurance Project Plan 

Quality System 

TLP Technical Lead Person 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
NHSRC Otl/02 
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aMP 01~ality Management Plan 

SOW Statement of Work 

CKADA Cooperative Res&arch & Development Agreement 
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I. AMENDED SCOPE 

The overall objective of this work is to systematically evaluate the dynamic adsorptive capacity 
of activated carbon beds through measurement of the breakthrough curves as function of 
temperature and air RH. 

The impact of these parameters were determined for the metal impregnated activated carbon 
ASZM-TEDA at the 12x30 mesh size against sulfur mustard (HD) under the original and 
Amendment 1 of the statement of work (SOW). Results from this study are not connected at this 
time to a coarser version (6x16 mesh) of this activated carbon. Such linkage does exist for 
absorption/desorption of sarin (GB). The single test described in this Amendment 2 will connect 
the available data to complete this project. Conditions such concentration, flow rate, carbon bed 
diameter and thickness shall be identical to previously used conditions. 

II. AMENDED TASK 4A2 

Table 1A2 shows the additional HD adsorption/desorption test condition. Nominal test 
conditions for this test shall be identical to conditions used under WA 3-08. 

ASZM-TEDA 

(6x16 mesh) 
25 

III. QUALITY ASSURANCE 

HD dry 1 

For amended Task 4A2, the contractor shall prepare an amendment to the existing QAPP in 
accordance with http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research 
that is being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC's QMP. The draft QAPP 
amendment will be reviewed by the EPA Contracting Officer Representative (COR) and the 
EPA Quality Assurance Manager. The contractor shall respond to comments and submit the 
QAPP approval to the EPA COR and EPA Quality Assurance Manager. The QAPP must be 
approved prior to the start of any laboratory work. Additional information related to QA 
requirements can be found at www.epa.gov/quality. 
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I. TITLE 
Evaluation of ethylene oxide for the inactivation of Bacillus anthracis. 

II. PERIOD OF PERFORMANCE 
The period of performance for the work under this work assignment shall be 9/1/12-8/31/13. 

Ill. SUMMARY OF OBJECTIVES 
This work shall determine the efficacy of ethylene oxide for the inactivation of Bacillus anthracis (Ba) 
spores. Another objective is to evaluate the representativeness of Bacillus atrophaeus (Bg) as a 
surrogate for Bacillus anthracis. Comparative studies of Bg and Ba are needed to confirm the 
appropriateness of the use of BG as a surrogate. 

IV. RELEVANCE 
Fumigation with ethylene oxide (EO) for the decontamination of materials and equipment with anthrax 
spores has been suggested as an alternative to more harsh fumigants such as chlorine dioxide or 
hydrogen peroxide. Unlike hydrogen peroxide and chlorine dioxide, ethylene oxide is not an oxidizing 
agent and kills organisms through alkylation. Information on the efficacy of ethylene oxide on Ba has not 
been determined in a systematic, reproducible way. Future guidance on selection and operation of EO 
decontamination systems is dependent upon such information. 

V. BACKGROUND 
Under Homeland Security Presidential Directive (HSPD) 10, the U.S. Department of Homeland Security 
(DHS) is tasked to coordinate with other appropriate Federal departments and agencies, to develop 
comprehensive plans which, "provide for seamless, coordinated Federal, state, local, and international 
responses to a biological attack." As part of these plans, the U.S. Environmental Protection Agency 
(EPA), in a coordinated effort with DHS, is responsible for "developing strategies, guidelines, and plans 
for decontamination of persons, equipment, and facilities" to mitigate the risks of contamination following 
a biological weapons attack. 

EPA's National Homeland Security Research Center (NHSRC) provides expertise and products that can 
be widely used to prevent, prepare for, and recover from public health and environmental emergencies 
arising from terrorist threats and incidents. NHSRC's Decontamination and Consequence Management 
Division (DCMD)'s decontamination research program's goal is to provides expertise and guidance on the 
selection and implementation of decontamination methods and provide the scientific basis for a significant 
reduction in the time and cost of decontamination events. 

Past field experience and recent laboratory investigation have shown the effectiveness of several 
decontamination technologies for use against anthrax spores and other biological agents. The 
effectiveness of the technologies varies significantly as a function of operating conditions and challenge 
conditions (e.g., materials intended to be decontaminated). The use of chlorine dioxide (CI02) gas, 
fumigant hydrogen peroxide (H202), and methyl bromide has been shown to be effective in the field and 
laboratory when used in the appropriate circumstances. In addition to efficacy, the development of the 
remediation strategy also includes consideration of the ability to achieve effective conditions (e.g., 
fumigant concentration) within the application scenario and the impact of the decontamination process on 
materials and equipment. 

VI. SCOPE 
The purpose of this study is to determine the efficacy of ethylene oxide fumigation on Bacillus anthracis. 
A secondary objective is to confirm the appropriateness of the use of Bg as a surrogate for Ba when 
testing with ethylene oxide. 

VII. TECHNICAL APPROACH 
The contractor, upon approval from the EPA WAM, shall procure all test equipment and materials to be 
included in the test sets. The contractor shall conduct pre-screening and documentation of all test 
equipment and materials prior to exposure to the fumigation conditions in accordance with the approved 
Quality Assurance Project Plan (QAPP). The contractor shall set-up the experimental system necessary 
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to complete the fumigation testing. The system shall allow for temperature, RH and ethylene oxide 
concentration controlled exposures for up to 20 hrs. Additional conditions may be agreed upon after 
initial work has been completed. 

VIII. TECHNICAL RISK 
The technical risk involved in this project is minimal. The ultimate goal is to determine the sporicidal 
conditions for inactivation of Sa spores with ethylene oxide on a variety of materials that would typically 
be decontaminated with ethylene oxide such as wood, ceramic, plastics, metals, etc. The null and 
alternative hypotheses are expected to be easily determined and verified. 

IX. FACILITIES AND MATERIALS 
All experimental efforts shall be performed by the contractor at one of their facilities. All materials and 
equipment for testing shall be provided by the contractor. The EPA WAM may have some representative 
materials that could be used in the study. 

X. TASKS 
The following tasks are defined as part of this work assignment. A Test/QA Project Plan was developed 
for this work under WA 2-09. This QAPP shall be followed and any amendments shall be submitted to 
the WA WAM for approval. 

The contractor shall comply with all requirements as delineated on the "Quality Assurance Planning 
Requirements Form (QARF)" included with this work assignment (see Attachment #1 to the SOW) and 
the NHSRC QA requirement as defined in Attachment #2 to the SOW. The QAPP must be approved 
prior to the start of any subsequent work. Additional information related to QA requirements can be found 
at: http://www.epa.gov/quality/qs-docs/r5-final.pdf. 

Task 1 - Preparation of Work Assignment Work Plan 
A detailed Work Plan is due in accordance with the contract. Content shall be in accordance with 
terms and conditions of the contract. 

Task 2- Experimental System Design and Preparation 
The contractor shall prepare and test the experimental chamber that will be used for this testing. 
The chamber shall be capable of maintaining temperature, relative humidity, and ethylene oxide 
concentration for up to 20 hour runs. The chamber shall be designed to allow for automated control 
and measurement for extended time experiments. 

Task 3 - Evaluation of Ethylene Oxide for Inactivation of Bacillus anthracis and Bacillus 
atrophaeus 
Test coupons of porous and non-porous materials that would be decontaminated with EO (e.g., 
glass, metal, wood, plastic, canvas, paper) shall be prepared in a size consistent with earlier 
decontamination testing. The list of materials shall be agreed upon based on discussions with the 
EPA WAM and contractor WAL. Coupons shall be spiked with B. anthracis biological agent and B. 
atrophaeus. Associated quality control coupons (positive and negative controls) shall also be 
prepared. The test coupons shall then be exposed to a given concentration of EO under controlled 
temperature and relative humidity. After exposure to EO, viable biological agents remaining on the 
test coupons shall be determined, and decontamination efficacy calculated. 

A draft test matrix is shown in Table 1. This matrix will be developed for the Test Plan based on 
discussions between the EPA WAM and contractor WAL to determine the best approach to satisfy 
the objectives. A total of 20 runs shall be assumed for developing the work plan estimate. 

Adaptive management controls will be used to adjust the test conditions if data suggests different 
conditions should be used. An addendum to the QAPP shall be added if the Test Plan is changed. 
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Table 1: Test Matrix for Task 3 

Ethylene 
Test Oxide 

Treatment Conditions 
Number Exposure 

Time (hrs) 

Ethylene Oxide Fumigation: 

1 0.75 EtO concentration=150 mg/1 for 45 min 
T=122 F, RH=50% 

Ethylene Oxide Fumigation: 
2 1.5 EtO concentration=150 mg/1 for 90 min 

T=122 F, RH=50% 

3 12 Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

4 4 Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

5 8 
Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

6 12 Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

7 TBD Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

8 TBD Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

9 TBD Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

10 TBD Ethylene Oxide Fumigation: RH and EtO 
concentration to be determined. T=122 F. 

TBD=To be determrned 
Total number for estimate=20 runs 

Task 4 - Reporting 
All data collected per the QAPP shall be submitted to the EPA WAM within two weeks after the 
completion of the test matrix. The contractor shall submit a draft report on the compilation of results 
from the efficacy testing and material and equipment compatibility testing within 6 weeks from 
conclusion of tests. Compilation and analysis of testing data shall begin as soon as testing begins 
under Task 3, and data from all runs shall be compiled into an electronic format. Upon completion, 
compiled test data shall be provided to the EPA WAM in Microsoft Excel format. A summary report 
which covers the test conditions, methods, quality assurance, and results of evaluating EtO 
decontamination shall be prepared. The report would conform to the requirements of EPA's 
Handbook for Preparing Office of Research and Development Reports (EPA/800/K-95/002). A draft 
of the report shall be provided for review and approval. The EPA WAM will obtain peer review and 
QA comments and will submit them to the contractor to revise the report. Upon receipt of review 
comments, the report shall be revised and a final version of the report shall be provided to EPA 
within 4 weeks after receiving comments and no later than August 31, 2013. 

It is anticipated the contractor WAL shall have ongoing technical communication with the EPA WAM 
on a bi-weekly basis where results to date can be discussed. 
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XI. DELIVERABLE SCHEDULE 
• On a monthly basis for the duration of the project, the contractor shall submit, in electronic 

format, progress reports summarizing technical progress (including estimated percent of 
project completed), problems encountered, quarterly and cumulative financial expenditures 
and cost and schedule variance. 

• A draft report shall be delivered to the EPA WAM by 05/31/2013. 

Table 1· Deliverable Schedule 
Deliverable Date 
Work Plan In accordance with the contract 
Data summaries On-going, no later than 8/31/13 
Draft Report 5/31/13 
Final Report 7/31/13 

XII. REPORTING REQUIREMENTS 
• The Contractor shall prepare Quality Control data reports of all facility-specific data. Each 

Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall 
discuss how well various measurements described in the QA plan were met. 

• The monthly invoice reports for this work assignment shall provide a detailed description of 
any equipment or expendables that have been purchased by the contractor for use on the 
projects discussed herein. 

• After consultation with the EPA WAM, the contractor may submit draft journal papers suitable 
for publication for each task, in lieu of a final technical report. The papers may be authored 
or co-authored by the EPA WAM, and will be decided on a individual basis in consultation 
with the WAM. To serve in lieu of the final report, the journal articles must contain all of the 
relevant information that would have appeared in the final report. 

• All products developed under this SOW (e.g., the above mentioned technical report) must 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be 
found at www.epa.gov/nhsrc under the policy and guidance tab. 
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I. TITLE 
Testing and Evaluation of Army Toxicity Sensors. 

II. PERIOD OF PERFORMANCE 
The period of performance for the work under this work assignment shall be Award- 8/31/13. 

Ill. SUMMARY OF OBJECTIVES 
The purpose of this work assignment is to apply EPA Technology Testing and Evaluation Program 
(TTEP) procedures previously used for evaluating rapid toxicity technologies to two US Army toxicity 
sensors in order to provide an independent determination of the sensor performance characteristics. 

IV. BACKGROUND 
The US EPA through an interagency agreement with the US Army Center for Environmental Health 
Research (USACEHR) will be evaluating two rapid toxicity sensors for testing Army field drinking water 
supplies as part of its Environmental Sentinel Biomonitoring (ESB) program: an Electric Cell-Substrate 
Impedance Sensing (ECIS) device developed by Biosentinel, Inc. and an enzyme inhibition-based device 
developed by ANP Technologies, Inc. In order for these toxicity sensors to proceed to advanced 
development and fielding for use by Army Preventive Medicine personnel, they must meet a number of 
performance criteria developed by an Integrated Product Team (IPT) of Army users. The most important 
requirement, known as the Key Performance Parameter (KPP), is "EPA Compliance under the 
Environmental Technology Verification (ETV) Program and the Technology Testing and Evaluation 
Program (TTEP)". This research effort will evaluate the Army toxicity sensors using TTEP procedures to 
demonstrate their performance characteristics. TTEP offers an independent evaluation of these sensors. 

V. SCOPE and TECHNICAL APPROACH 
The US EPA, through contract EP-C-1 0-001, will conduct testing that follows established practices used 
previously for both ETV and TTEP testing of rapid toxicity technologies that were conducted by Battelle 
(2003). The test plan will have modifications (identified in this SOW) to allow the specific toxic chemicals 
and interferants of concern to the US Army IPT (and their concentration levels of concern) to be 
evaluated. The sensors will be provided by the US Army. Additional training on the use of the sensors 
will also be provided by the US Army or the sensor developer. 

1. Use the previously developed test plan (Battelle, 2003) to test both the Biosentinel and ANP 
Technologies toxicity sensors. These sensors will be provided by the US Army to Battelle. 

2. Modify the former test plan to meet Army requirements as follows: 

a. Dilution water used for all testing shall be ASTM Type II deionized (DI) water, consistent with 
Army field drinking water that is produced using reverse osmosis-based purification equipment. 
(Alternatively, water generated from an Army field water production unit may be used, if 
available.) Tap water samples shall not be tested. 

b. Utilize 18 toxicants and 6 interferants identified by the US Army (see Table 1 and 2). The 
toxicants and interferants referenced in the Test/QA plan (Battelle, 2003) shall not be used. 
Some samples may require pH adjustment before testing. When analytical methods are available, 
the concentration of each toxicant stock solution shall be confirmed. 

c. Estimate lethal levels for 15 Army toxicants using Battelle (2003) methods; lethal levels for 
aldicarb, cyanide, and thallium are in Battelle (2003). Consistent with US EPA test procedures, 
use these levels as the starting concentrations for toxicity sensor testing. 

d. When conducting dilution series testing of toxicants, include the Army-estimated human 
lethal concentration (HLC) and military exposure guideline (MEG) concentrations for each 
chemical as reference points. 

e. Four replicates shall be tested at each concentration of toxicant or interferant. 
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f. If any of the interferants cause a response at the initial concentration tested, analysis of three 
ten-fold dilutions shall be performed to estimate the threshold response level. For chlorine and 
chloramine, demonstrate whether the use of a reducing agent (sodium bisulfite) will eliminate the 
response. 

Table 1 List of Contaminants to be tested. 

Chemical Abstract 
Test Chemical Service Number MEG1 HLC2 

Acrylonitrile 107-13-1 0.47 4.2 

Aldicarb 116-06-3 0.0047 0.17 

Ammonia 7664-41-7 303 924 

Arsenic (sodium arsenite) 7784-46-5 0.02 4.5 

Azide (sodium azide) 26628-22-8 0.12 47 

Copper (sulfate) 7758-98-7 0.047 103 

Cyanide (sodium) 143-33-9 2.0 14 

Fenamiphos 22224-92-6 0.0042 0.56 

Fluoroacetate (sodium) 62-74-8 0.00072 5.1 

Mercury (chloride) 7487-94-7 0.01 24.7 

Methamidophos 10265-92-6 0.00023 1.4 

Methyl parathion 298-00-0 0.14 33.6 

Nicotine 54-11-5 0.133 16.8 

Paraquat (dichloride) 1910-42-5 0.034 4.6 

Pentachlorophenate (sodium) 131-52-2 0.14 71.9 

Phenol 108-95-2 2.8 91.5 

Thallium (sulfate) 7446-18-6 0.0033 13.5 

Toluene 108-88-3 9.3 840 

1 Military Exposure Guideline (MEG) for 15Liday consumption, 14-day exposure (USAPHC, 2010, 
Appendix D) 
2 Estimated Human Lethal Concentration (HLC) (70 kg person, 15Liday) 
3 No MEG listed in USAPHC (2010); MEG obtained from USACHPPM (2004). 

Table 2 List of lnterferants to be tested. 

Concentration 
Potential Interference (mg/L) 

Chlorine 10 

Chloramines 10 

Geosmin 0.0001 

Methyl-isoborneol (MI B) 0.0001 
Humic I Fulvic Acids 5 (2.5/2.5) 
Hard Water (as CaC03) 250 
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VI. TECHNICAL APPROACH 
The contractor, upon approval from the EPA WACOR, shall procure all test equipment and materials to 
be included in the test matrix. The contractor shall set-up the experimental system necessary to complete 
the sensor testing. 

VII. FACILITIES AND MATERIALS 
All experimental efforts shall be performed by the contractor at one of their facilities. All materials and 
equipment for testing shall be provided by the contractor, with the exception of the sensors as these will 
be provided by the US Army. Three units of each of the toxicity sensor technologies being tested have 
been provided by the US Army. Three units are required to increase sample throughput. 

VIII. TASKS 
A test/quality assurance plan has already been developed for this project. Any additional work will need 
to be added by submitting an addendum to the EPA WACOR. The addendum shall be approved by the 
EPA WACOR prior to initiating the work. The contractor shall comply with all requirements as delineated 
on the "Quality Assurance Planning Requirements Form (QARF)" included with this work assignment (see 
Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2 to the SOW. 
The QAPP must be approved prior to the start of any work. Additional information related to QA 
requirements can be found at: http://www.epa.gov/quality/qs-docs/r5-final.pdf. 

The following tasks are defined as part of this work assignment: 

Task 1 - Preparation of Work Assignment Work Plan 
A detailed Work Plan is due 20 calendar days after receipt of the approved Work Assignment. 
Content shall be in accordance with terms and conditions of the contract. 

Task 2- Completion of Technology Testing 
The contractor shall follow the procedures described in the test/QA plan including the performance 
of a technical systems audit (TSA) and performance evaluation (PE) audit during the execution of 
the testing phase. As necessary, the contractor shall operate the equipment/technology being 
tested according to the procedures (i.e., standard operating procedures, method, instructions, etc.) 
provided by the sensor manufacturers and included in the test/QA plan. 

Task 3 - Data Evaluation and Reporting 
The contractor shall compile, validate/verify, analyze, and reconcile the data. The contractor QA 
Manager shall audit at least 10% of the evaluation data acquired in the evaluation test. The 
contractor QA Manager shall trace the data from initial acquisition, through reduction and statistical 
comparisons, to final reporting. All calculations performed on the data undergoing the audit shall be 
checked. 

The report shall be submitted to the EPA WACOR in Microsoft Word and Adobe Portable Document 
(pdf) format. The evaluation report shall be subjected to technical and QA review by the participating 
vendors, contractor staff, EPA, US Army, and expert peer reviewers. Any limitations to the data 
shall be addressed and discussed in the evaluation report(s). The reviews shall assure that this 
evaluation and the resulting reports meet the needs of potential users of the evaluated technologies. 
Based on feedback from the reviewers, the evaluation report shall be finalized. Products developed 
under this SOW must conform to the requirements of EPA's Handbook for Preparing Office of 
Research and Development Reports (EPA/800/K-95/002). Significant portions of this handbook 
can be found at www.epa.gov/nhsrc under the policy and guidance tab. 

The final report, in the standard TTEP reporting format, shall be generated on the testing and 
evaluation of the two sensors with the following: 

i. Endpoint response for all concentration levels, contaminants and potential interfering 
compounds tested during the effort; 
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ii. Precision; 

iii. False negative rate (frequency of inhibition similar to the negative control reported when 
a contaminant is present at the EPA-defined lethal concentration level) ; 

iv. False positive rate (frequency of detectable inhibition reported in un-spiked water 
samples); 

v. Field portability; 

vi. Ease of use; and 

vii. Throughput. 

b. The report shall state the total number of chemicals to which either of the toxicity sensors 
responded between the Army MEG and HLC levels. 

It is anticipated the contractor WAL shall have ongoing communication with the EPA WACOR on a 
bi-weekly basis where results to date can be discussed. 

Task 4- Follow-up Toxicity Sensor Testing (post- evaluation) 
Following review of the report, additional tests may be identified that need to be performed. Based 
on discussions with the EPA WACOR, additional tests may be identified and agreed upon. An 
addendum to the QAPP shall be prepared and approved prior to the initiation of any additional tests. 
Recommendations for additional tests may also be identified for future testing as part of Task 3. 

~. DELNERABLESCHEDULE 
• On a monthly basis for the duration of the project, the contractor shall submit, in electronic 

format, progress reports summarizing technical progress (including estimated percent of 
project completed), problems encountered, quarterly and cumulative financial expenditures 
and cost and schedule variance. 

• A draft report shall be delivered to the EPA WACOR within 6 weeks after the completion of 
testing and no later than June 30, 2013. 

Table 1: Deliverable Schedule 
Deliverable Date 
Work Plan 20 days after receipt of work assignment 
Data summaries On-going 
Draft Report Within 6 weeks of completion of testing 
Final Report 4 weeks after receiving comments 

X. COMMUNICATION 
It is expected that monthly calls will be held between the EPA WACOR, US Army and the contractor. The 
contractor will provide progress updates/reports as appropriate (at least monthly to support invoicing) and 
invoices monthly for work completed. 
The contractor shall submit monthly progress reports which shall contain, at a minimum, the progress on 
each task, the costs to date, the reason for any deviations from the project schedule, and a planned 
expenditure rate for the entire project. 
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XI. REPORTING REQUIREMENTS 
• The Contractor shall prepare Quality Control data reports of all facility-specific data. Each 

Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall 
discuss how well various measurements described in the QA plan were met. 

• The monthly invoice reports for this work assignment shall provide a detailed description of 
any equipment or expendables that have been purchased by the contractor for use on the 
projects discussed herein. 

• In lieu of a final technical report, journal papers within each task may be submitted at the 
discretion of the EPA WACOR. The papers shall be authored or co-authored by the EPA 
WACOR, at the discretion of the WACOR. To serve in lieu of the final report, the journal 
articles should contain all of the relevant information that would have appeared in the final 
report. 

• All products developed under this SOW (e.g., the above mentioned technical report) must 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be 
found at www.epa.gov/nhsrc under the policy and guidance tab. 

XII. REFERENCES 
Battelle. 2003. TesUQA Plan -Verification of Rapid Toxicity Technologies. Battelle, Columbus, OH. 

U.S. Army Center for Health Promotion and Preventive Medicine. 2004. Chemical Exposure Guidelines 
for Deployed Military Personnel. Technical Guide 230. US Army Center for Health Promotion and 
Preventive Medicine, Aberdeen Proving Ground, MD. 

US Army Public Health Command. 2010. Environmental Health Risk Assessment and Chemical 
Exposure Guidelines for Deployed Military Personnel. Technical Guide 230, June 2010 Revision. US 
Army Public Health Command (Provisional), Aberdeen Proving Ground, MD. 
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STATEMENT OF WORK 

Work Assignment 3-14 

DEPOSITION METHOD DEVELOPMENT AND DEMONSTRATION OF 
DECONTAMINATION PROCESSES FOR OF REMOVAL OF RADIONUCLIDES ON 
URBAN MATERIALS 

Estimated Hours for this Requirement: TBD hours 

I. PERIOD OF PERFORMANCE 
The period of performance for this Work Assignment (W A) shall be from September 1, 2012 
through August 31, 2013. 

II. PURPOSE 
This work shall evaluate the decontamination efficacy of two chemical-based commercial 
decontamination technologies for removal of Americium from porous surfaces. 

The technology evaluation shall build on previous research and evaluation projects conducted by 
NHSRC. These projects include similar evaluations accomplished under the EPA's Technology 
Testing and Evaluation Program (TTEP), which has developed test methods, protocols, Quality 
Assurance Project Plans (QAPP), and facilities. The approved QAPP previously developed 
under W A 2-14 shall be used to guide this evaluation. Previous work executed under W A 2-14 
devised test methods and materials, and performed similar decontamination tests involving 
Strontium-85 and Cobalt-60. This WA performs these same tests using Americium-243, on the 
same porous substrates, concrete, and granite. 

The Contractor shall ( 1) propose a Work Plan sufficient to execute the decontamination 
evaluation, including data analysis and reporting, (2) participate in the laboratory activities 
required to execute the decontamination test and (3) analyze the resulting data, including 
evaluation of parameters related to deployment of the technology in an operational setting, and 
provide a draft report. 

The technology performance evaluations shall result in the determination of a "decontamination 
factor" (the amount of any remaining contamination following application of the 
decontamination technology, relative to the initial amount of contamination). 

III. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting human 
health and the environment from accidental and intentional releases of radiological materials. 
The National Response Framework (NRF), Nuclear/Radiological Annex designates EPA as a 
supporting agency for the long term recovery phase of a response. The EPA Office of Research 
and Development (ORD) National Homeland Security Research Center's (NHSRC) 
Decontamination and Consequence Management Division (DCMD) is conducting technology 
evaluations for the decontamination of urban materials. The demonstrations and the evaluations 
or results are based on test conditions prescribed in a Quality Assurance Project Plan (QAPP) 
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agreed upon between the Contractor and the EPA Work Assignment Contracting Officer's 
Representative (WACOR). The results ofthe demonstrations shall generate data that can be used 
to support decisions concerning the selection and use of decontamination technologies for urban 
materials contaminated with specific radiological threat agents. The results of the work will be 
made available to the homeland security community through published reports, journal papers, 
information systems and conference presentations/proceedings. The information may also be 
used in clean up guidance pertaining to specific threat agents and release scenarios. 

IV. TECHNICAL APPROACH 
The decontamination evaluation shall utilize the method(s) and materials for deposition and 
measurement of radioactive contamination using Americium-243 that were developed under W A 
2-14 and described in "Quality Assurance Project Plan for Evaluation of Chemical Technologies 
for Decontamination of Cobalt, Strontium, and Americium from Porous Surfaces, May 8, 2012, 
USEP A/NHSRC" (Ref A). The Contractor shall maintain this QAPP and provide revisions if and 
as necessary. 

Using data provided by EPA resulting from execution of the approved.QAPP, the Contractor 
shall evaluate the efficacy of the selected decontamination technologies, based on analysis of the 
decontamination factor (DF) achieved. The Contractor shall also qualitatively evaluate the 
difficulty of using the technologies under realistic conditions, any resultant surface damage, and 
the quantity of waste generated. The data required for these evaluations will be provided to 
Battelle by EPA from the results of laboratory experiments executed by the Idaho National 
Laboratory (INL) under the direction of EPA. 

V. TASKS 
The work that shall be performed is organized into three separate tasks. Task 1 shall propose the 
Work Plan for execution of the tests and analysis and reporting of results. Task 2 shall execute 
the Contractor's participation in the evaluation as described in the QAPP. The evaluation shall be 
based on data resulting from execution ofthe QAPP, which data will be provided by EPA. Task 
3 shall include analysis of data generated in Task 2 and preparation of a summary report 
documenting the results of the data analysis and experimental work completed, including a 
description of the test conditions and all data. The report shall include and build on the draft 
report initiated under WA 2-14. 

TASKl: PREPARATIONOFWORKPLAN 

The Contractor shall develop a detailed Work Plan for execution of the tests and 
analysis and reporting of results. Content shall be in accordance with terms and 
conditions of the contract. 

TASK 2: TECHNOLOGY EVALUATION- EXECUTION 

This task shall evaluate all data provided by EPA as a result of execution of the 
QA~P .. The Contractor shall determine the decontamination factors (DF) achieved by 
apphcatwn of the selected decontamination technologies. The radiological laboratory 
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activities will be performed by INL under the direction of EPA. The Contractor shall 
participate in the laboratory activities to the extent required to assure successful 
completion of the evaluation, including, but not limited to, recording of data and 
providing technical support as needed to the EPA test director during the execution of 
the test. 

The Contractor shall maintain the Q APP developed in W A 2-14 and provide revisions 
if and as necessary. The Contractor shall ensure that the QAPP meets all QA 
requirements in accordance with http://www.epa.gov/quality/qs-docs/r5-final.pdf 
based on the type of research that is being conducted. The Contractor shall comply 
with all requirements as delineated on the "Quality Assurance Planning Requirements 
Form (QARF)" included with this contract package (see Attachment #1 to the SOW) 
and the NHSRC QA requirements as defined in Attachment #2 to the SOW and in 
NHSRC's QMP. The QAPP, including any amendments, must be approved by the 
U.S. EPA in writing (e.g., signature on the approval page) prior to the start of Task 2. 
Additional information related to QA requirements can be found at: 
http://www.epa.gov/quality/qs-docs/r5-final.pdf. 

TASK 3: DATA ANALYSIS AND SUMMARY REPORT 

The Contractor shall perform data analysis to determine decontamination factors for 
the selected contaminant and substrates and provide a technical report which shall 
document the results of Task 2, including all data generated. The report shall include 
and build on the draft report initiated under WA 2-14. 

VI. DELIVERABLE SCHEDULE 

Task 1: A detailed Work Plan shall be submitted in accordance with the terms and conditions 
of the contract. 

Task 2: Shall begin after the EPA WACOR has reviewed and approved any required 
revisions to the QAPP. 

Task 3: A single draft technical report documenting the results of Task 2 shall be submitted 
to the WACOR no later than 2 months after completion ofTask 2. The WACOR will review 
the draft report and provide comments to the Contractor within 30 days of receipt. The final 
technical report will be accepted by the W ACOR after the Contractor has resolved all 
comments. 

VII. REPORTING REQUIREMENTS 
• All products, e.g. technical reports, generated under this W A shall be peer reviewed 

by at least one external (non-NHSRC) and at least one internal (NHSRC) reviewer. 
The WACOR will coordinate the peer review ofthe draft documents and submit 
comments to the Contractor for product revision and comment response. 
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• All data shall be transferred to the EPA W ACOR in electronic format, in MS Excel 
worksheets, before the submission of the draft summary report. The worksheets shall 
be adequately commented to ensure that the data presented is clearly identifiable. 

• On a monthly basis for the duration of the project, the Contractor shall submit, in 
electronic format, status reports summarizing technical progress (including estimated 
percent of project completed), problems encountered, monthly and cumulative 
financial expenditures, and cost and schedule variance. 

• Transfer of project data shall occur at the conclusion of the testing. This data 
includes reports of the conditions (e.g., concentrations, temperature, relative 
humidity, etc.) and all measured variables (e.g., contamination levels). 

• All products developed under this SOW (e.g. the above mentioned technical report) 
shall conform to the requirements of EPA's Handbook for Preparing Office of 
Research and Development Reports (EPA/800/K-95/002). Substantive portions of 
this handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab. 
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STATEMENT OF WORK 

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking 
Water Storage Facilities 

I. TITLE 

Contract Number EP-C-10-001 
WA 3-15 

Impact ofCBR Contaminated Sediments on Flushing and Decontamination ofDrinking Water 
Storage Facilities 

II. PERIOD OF PERFORMANCE 

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from 
Work Assignment approval until August 31, 2013. 

III. BACKGROUND 

The EPA's National Homeland Security Research Center (NHSRC) conducts research to protect, 
detect, respond to, and recover from terrorist attacks on the nation's water and wastewater 
infrastructure. Among concerns of such attacks is the adsorption of chemical, biological, or 
radiological (CBR) contaminants to sediments in drinking water storage tanks and reservoirs. 
Sediments can serve as sinks for contaminants and adhesion to sediment particles following the 
introduction of CBR agents must be taken into account when developing treatment and 
decontamination strategies. Research is needed to better understand the adherence and 
persistence of selected contaminants on storage facility sediments and methods for flushing and 
decontamination. 

Water storage facilities are used to store water from wells or water treatment facilities at times 
when demands for water are low for use during periods of high demand. Storage facilities may 
consist of large reservoirs behind dams (impoundments) or service storage reservoirs located at 
water treatment plants or at various places in distribution systems. Operational service storage 
tanks in distribution systems may include clear wells, pressure tanks, elevated tanks, ground
level tanks or reservoirs, or underground facilities. 

The accumulation of sediments in storage facilities can be problematic even under normal 
operating conditions, especially if tanks and reservoirs are not routinely inspected and 
maintained. Over time, there is a potential for a significant volume of sediment to accumulate. 
Typical water quality problems may include loss of chlorine residual and growth of bacteria. 
Chemical water problems may be caused by leaching of chemicals from tank linings or coatings. 
Leaching of chemicals could cause taste and odor problems, and the quantity of disinfection by
products in the treated water could increase during storage. Common causes of physical water 
quality problems include settling and collection of sediment, rust, and chemical precipitates. 



IV. OBJECTIVE 

The objective of this work assignment is to increase the scientific understanding of the effects of 
contaminated sediments on continued operations of drinking water storage facilities following 
the introduction of chemical, biological, or radiological agents and impacts on decontamination 
or flushing strategies. Additional knowledge in this area will be useful to water utilities and 
other decision-makers in assessing impacts of an event and selecting effective methods for 
handling contaminated sediments and decontaminating the storage facilities. 

V. SCOPE 

This study involves obtaining sediments from actual water tanks at various locations and 
investigating the adsorption of selected contaminants (with a range of adsorptive properties) onto 
the sediments. Storage tanks are expected to have a lot of sediment in them, which could impact 
flushing strategies following a contamination incident, particularly if contaminants have 
adsorbed to the sediment. If significant adsorption occurs, utilities will need to take it into 
account when developing a flushing or decontamination plan. The study will examine the 
adsorption potential of target CBR contaminants to various sediment constituents, investigate 
how sediments may affect the flushing of contaminated tanks and other distribution system 
infrastructure, and identify any general properties that can be applied across various types of 
sediments to assist with development of flushing or decontamination strategies. Potential 
contaminants to be studied include cesium, cobalt, strontium, Bacillus spores, potassium cyanide, 
chlordane, and other chemicals that span a range of adsorptive mechanisms and values (i.e., ion 
exchange or different hydrophobicity levels). 

VI. TASKS 

The Contractor shall perform the following tasks: 

Task 1. Prepare Work Plan 

A detailed Work Plan is due in accordance with the contract. Content shall be in accordance 
with terms and conditions of the contract. 

Task 2. Prepare Quality Assurance Project Plan 

Within 30 calendar days following approval of the Work Plan, and with technical direction from 
the EPA Work Assignment Manager (W AM) when necessary, the Contractor shall develop data 
quality objectives, which in turn shall serve as the basis for the quality assurance plan. The 
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all 
requirements delineated under "Quality Assurance" below. The QAPP shall be based on the 
final QAPP approved for WA 2-15. 
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Task 3. Collect Sediment Samples from Several Utility Drinking Water Storage Facilities 

Within 120 calendar days following work plan approval, the Contractor shall collect sediment 
samples from utility storage facilities at up to ten different locations approved by the EPA 
W AM. Sediments may be obtained from storage tanks, reservoirs, clear wells, or other sediment 
sources approved by the EPA W AM via technical direction. 

Task 4. Perform Analysis of Sediment Samples 

Within 60 calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by the EPA W AM, the Contractor shall analyze the sediment samples as 
prescribed in the approved QAPP and report results to the EPA W AM. Sediment analysis results 
shall be included in the final study report submitted to the EPA W AM upon completion of the 
work assignment. 

Task 5. Determine Adherence of Target Contaminants to Sediments 

Within 60 calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by technical direction from the EPA W AM, the Contractor shall determine 
the concentration of introduced target contaminants adhering to sediments versus the 
concentration remaining in the bulk water. As part of this task, the Contractor shall develop a 
model for predicting the adhesion of contaminants, based on measurable sediment properties and 
contaminant properties. The predictive model shall be useful for enabling decision makers to 
take meaningful courses of action related to the adhesion propensity of sediment/contaminant 
combinations for which experimental data is not available. 

Task 6. Analyses of Additional Solids Samples 

As indicated by EPA W AM technical direction over the course of the option year, forty ( 40) 
solids samples provided by EPA (pipe sections, storage tank sediment or hydrant flushed 
samples) shall be analyzed for elemental (Mg, Al, Si, P, Ca, V, Fe, Mn, Ni, Cu, Zn, As, Cd, Sb, 
Ba, Pb, U, Na,Tl) analysis according to the procedures described in the QAPP (i.e., 
digestion/ICP-MS analysis). EPA will provide samples in groups of at least 10 samples at a time 
in prepared/powder form. 

In addition, six ( 6) communities will be identified to provide four solids samples to be analyzed 
as noted above and one set of general water chemistry analysis. EPA will arrange for community 
participation and shipping of pipe samples, sediment and hydrant flush samples for the samples, 
although suggestions from the contractor could also be considered. Of the six sites, the solids 
and waters of two (2) identified or approved by the EPA W AM shall also include radioisotope 
analysis (Gross Alpha, Gross Beta, RA-226, RA-228, Th-228, Th-230, Th-232, U-234, U-235,U-
236, U-238). Samples will be shipped directly to the contractor. 

Also, the distribution system of one ( 1) community shall be monitored by the contractor monthly 
over a 10 month period. Four water quality samples (one sample from the distribution system 
entry point and three samples in the distribution system) shall be analyzed for general water 
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chemistry and radioisotope analysis. Over the course of the time, eight solids samples shall be 
analyzed for elemental and radioisotope analysis as describe above. EPA will coordinate 
sampling events, provide appropriate sample bottles and shipping (arrange for site to send 
samples directly to contractor). 

The emphasis of these analyses will be to understand the distribution of trace contaminants that 
accumulate in drinking water distribution systems. 

Task 7. Develop Study Report 

Within 30 calendar days following completion of Task 5, the Contractor shall develop a draft 
study report, in Microsoft Word, and deliver the draft to the EPA W AM for review. EPA will 
review the draft and provide any comments and changes within 15 days. The Contractor shall 
incorporate any changes and deliver a final report within 15 calendar days following receipt of 
EPA comments. The Contractor shall also deliver all experimental data to the EPA W AM in 
electronic format along with the final report. 

DELIVERABLE SCHEDULE 

Task 1. Work Plan in accordance with the contract. 

Task 2. QAPP within 30 calendar days following approval of the Work Plan. 

Task 3. Sediment Samples collected from several utility drinking water storage facilities within 
120 calendar days following Work Plan approval. 

Task 4. Results of sediment sample analysis within 60 calendar days following the collection 
of sediment samples under Task 3, or as otherwise approved by the EPA WAM. 

Task 5. Study performed to determine adherence of target contaminants to sediments within 60 
calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by the EPA W AM. 

Task 6. Data shall be provided to the EPA W AM in the form of digital images of samples as 
received and worksheets within two weeks of the completion of each batch of samples 
analyzed. 

Task 7. Draft study report within 30 calendar days following completion of Task 5 and final 
report within 15 calendar days following EPA W AM approval of the draft report. 

VII. REPORTING REQUIREMENTS 

On a monthly basis for the duration of the project, the Contractor shall submit in electronic 
format a status report summarizing technical progress, problems encountered, and budget 
expended to date in accordance with the terms of the contract. 
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VIII. QUALITY ASSURANCE 

The contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Form (QARF)" included with this extramural action, see attachment #1 
and #2. The contractor shall prepare a QAPP in accordance with http://\vww.epa.gov/guality/qs
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on 
preparing a research-specific QAPP, the preparer should refer to the project specific 
requirements provided in NHSRC's QMP. The QAPP must be approved prior to the start of any 
laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/guality. 

VIV: TECHNICAL DIRECTION 

All official technical direction provided by the EPA W AM will be provided in writing as 
necessary. 
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STATEMENT OF WORK 

Impact of CBR Contaminated Sediments on Flushing and Decontamination of Drinking 
Water Storage Facilities 

I. TITLE 

Contract Number EP-C-10-001 
WA3-15 

Impact ofCBR Contciminated Sediments on Flushing and Decontamination of Drinking Water 
Storage Facilities 

II. PERIOD OF PERFORMANCE 

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from 
Work Assignment approval until August 31, 2013. 

III. BACKGROUND 

The EPA's National Homeland Security Research Center (NHSRC) conducts research to protect, 
detect, respond to, and recover from terrorist attacks on the nation's water and wastewater 
infrastructure. Among concerns of such attacks is the adsorption of chemical, biological, or 
radiological (CBR) contaminants to sediments in drinking water storage tanks and reservoirs. 
Sediments can serve as sinks for contaminants and adhesion to sediment particles following the 
introduction of CBR agents must be taken into account when developing treatment and 
decontamination strategies. Research is needed to better understand the adherence and 
persistence of selected contaminants on storage facility sediments and methods for flushing and 
decontamination. 

Water storage facilities are used to store water from wells or water treatment facilities at times 
when demands for water are low for use during periods of high demand. Storage facilities may 
consist of large reservoirs behind dams (impoundments) or service storage reservoirs located at 
water treatment plants or at various places in distribution systems. Operational service storage 
tanks in distribution systems may include clear wells, pressure tanks, elevated tanks, ground
level tanks or reservoirs, or underground facilities. 

The accumulation of sediments in storage facilities can be problematic even under normal 
operating conditions, especially if tanks and reservoirs are not routinely inspected and 
maintained. Over time, there is a potential for a significant volume of sediment to accumulate. 
Typical water quality problems may include loss of chlorine residual and growth of bacteria. 
Chemical water problems may be caused by leaching of chemicals from tank linings or coatings. 
Leaching of chemicals could cause taste and odor problems, and the quantity of disinfection by
products in the treated water could increase during storage. Common causes of physical water 
quality problems include settling and collection of sediment, rust, and chemical precipitates. 



IV. OBJECTIVE 

The objective of this work assignment is to increase the scientific understanding of the effects of 
contaminated sediments on continued operations of drinking water storage facilities following 
the introduction of chemical, biological, or radiological agents and impacts on decontamination 
or flushing strategies. Additional knowledge in this area will be useful to water utilities and 
other decision-makers in assessing impacts of an event and selecting effective methods for 
handling contaminated sediments and decontaminating the storage facilities. 

V. SCOPE 

This study involves obtaining sediments from actual water tanks at various locations and 
investigating the adsorption of selected contaminants (with a range of adsorptive properties) onto 
the sediments. Storage tanks are expected to have a lot of sediment in them, which could impact 
flushing strategies following a contamination incident, particularly if contaminants have 
adsorbed to the sediment. If significant adsorption occurs, utilities will need to take it into 
account when developing a flushing or decontamination plan. The study will examine the 
adsorption potential of target CBR contaminants to various sediment constituents, investigate 
how sediments may affect the flushing of contaminated tanks and other distribution system 
infrastructure, and identify any general properties that can be applied across various types of 
sediments to assist with development of flushing or decontamination strategies. Potential 
contaminants to be studied include cesium, cobalt, strontium, Bacillus spores, potassium cyanide, 
chlordane, and other chemicals that span a range of adsorptive mechanisms and values (i.e., ion 
exchange or different hydrophobicity levels). 

VI. TASKS 

The Contractor shall perform the following tasks: 

Task 1. Prepare Work Plan 

A detailed Work Plan is due in accordance with the contract. Content shall be in accordance 
with terms and conditions ofthe contract. 

Task 2. Prepare Quality Assurance Project Plan 

Within 30 calendar days following approval of the Work Plan, and with technical direction from 
the EPA Work Assignment Manager (W AM) when necessary, the Contractor shall develop data 
quality objectives, which in turn shall serve as the basis for the quality assurance plan. The 
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all 
requirements delineated under "Quality Assurance" below. The QAPP shall be based on the 
final QAPP approved for WA 2-15. 
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Task 3. Collect Sediment Samples from Several Utility Drinking Water Storage Facilities 

Within 120 calendar days following work plan approval, the Contractor shall collect sediment 
samples from utility storage facilities at up to ten different locations approved by the EPA 
W AM. Sediments may be obtained from storage tanks, reservoirs, clear wells, or other sediment 
sources approved by the EPA W AM via technical direction. 

Task 4. Perform Analysis of Sediment Samples 

Within 60 calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by the EPA W AM, the Contractor shall analyze the sediment samples as 
prescribed in the approved QAPP and report results to the EPA W AM. Sediment analysis results 
shall be included in the final study report submitted to the EPA WAM upon completion ofthe 
work assignment. 

Task 5. Determine Adherence of Target Contaminants to Sediments 

Within 60 calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by technical direction from the EPA W AM, the Contractor shall determine 
the concentration of introduced target contaminants adhering to sediments versus the 
concentration remaining in the bulk water. As part of this task, the Contractor shall develop a 
model for predicting the adhesion of contaminants, based on measurable sediment properties and 
contaminant properties. The predictive model shall be useful for enabling decision makers to 
take meaningful courses of action related to the adhesion propensity of sediment/contaminant 
combinations for which experimental data is not available. 

Task 6. Analyses of Additional Solids Samples 

As indicated by EPA W AM technical direction over the course of the option year, forty ( 40) 
solids samples provided by EPA (pipe sections, storage tank sediment or hydrant flushed 
samples) shall be analyzed for elemental (Mg, Al, Si, P, Ca, V, Fe, Mn, Ni, Cu, Zn, As, Cd, Sb, 
Ba, Pb, U, Na,Tl) analysis according to the procedures described in the QAPP (i.e., 
digestion/ICP-MS analysis). EPA will provide samples in groups of at least 10 samples at a time 
in prepared/powder form. 

In addition, six ( 6) communities will be identified to provide four solids samples to be analyzed 
as noted above and one set of general water chemistry analysis. EPA will arrange for community 
participation and shipping of pipe samples, sediment and hydrant flush samples for the samples, 
although suggestions from the contractor could also be considered. Of the six sites, the solids 
and waters of two (2) identified or approved by the EPA W AM shall also include radioisotope 
analysis (Gross Alpha, Gross Beta, RA-226, RA-228, Th-228, Th-230, Th-232, U-234, U-235,U-
236, U-238). Samples will be shipped directly to the contractor. 

Also, the distribution system of one ( 1) community shall be monitored by the contractor monthly 
over a 10 month period. Four water quality samples (one sample from the distribution system 
entry point and three samples in the distribution system) shall be analyzed for general water 
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chemistry and radioisotope analysis. Over the course of the time, eight solids samples shall be 
analyzed for elemental and radioisotope analysis as describe above. EPA will coordinate 
sampling events, provide appropriate sample bottles and shipping (arrange for site to send 
samples directly to contractor). · 

The emphasis of these analyses will be to understand the distribution of trace contaminants that 
accumulate in drinking water distribution systems. 

Task 7. Develop Study Report 

Within 30 calendar days following completion of Task 5, the Contractor shall develop a draft 
study report, in Microsoft Word, and deliver the draft to the EPA W AM for review. EPA will 
review the draft and provide any comments and changes within 15 days. The Contractor shall 
incorporate any changes and deliver a final report within 15 calendar days following receipt of 
EPA comments. The Contractor shall also deliver all experimental data to the EPA W AM in 
electronic format along with the final report. 

DELIVERABLE SCHEDULE 

Task 1. Work Plan in accordance with the contract. 

Task 2. QAPP within 30 calendar days following approval of the Work Plan. 

Task 3. Sediment Samples collected from several utility drinking water storage facilities within 
120 calendar days following Work Plan approval. 

Task 4. Results of sediment sample analysis within 60 calendar days following the collection 
of sediment samples under Task 3, or as otherwise approved by the EPA WAM. 

Task 5. Study performed to determine adherence of target contaminants to sediments within 60 
calendar days following the collection of sediment samples under Task 3, or as 
otherwise approved by the EPA W AM. 

Task 6. Data shall be provided to the EPA W AM in the form of digital images of samples as 
received and worksheets within two weeks of the completion of each batch of samples 
analyzed. 

Task 7. Draft study report within 30 calendar days following completion of Task 5 and final 
report within 15 calendar days following EPA W AM approval of the draft report. 

VII. REPORTING REQUIREMENTS 

On a monthly basis for the duration of the project, the Contractor shall submit in electronic 
format a status report summarizing technical progress, problems encountered, and budget 
expended to date in accordance with the terms of the contract. 
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VIII. QUALITY ASSURANCE 

The contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Form (QARF)" included with this extramural action, see attachment #1 
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/guality/qs
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on 
preparing a research-specific QAPP, the preparer should refer to the project specific 
requirements provided in NHSRC's QMP. The QAPP must be approved prior to the start of any 
laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/guality. 

VIV: TECHNICAL DIRECTION 

All official technical direction provided by the EPA W AM will be provided in writing as 
necessary. 
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I. TITLE 
Evaluation of methyl iodide for the inactivation of Bacillus anthracis. 

II. PERIOD OF PERFORMANCE 
The period of performance for the work under this work assignment shall be Issuance- 8/31/13. 

Ill. SUMMARY OF OBJECTIVES 
This work shall determine the efficacy of methyl iodide (Mel) for the inactivation of Bacillus anthracis (Ba) 
spores. Another objective is to evaluate the representativeness of Bacillus atrophaeus (Bg) as a 
surrogate for Bacillus anthracis. Comparative studies of Bg and Ba are needed to confirm the 
appropriateness of the use of Bg as a surrogate. 

Future direction may involve the testing of hydrogen phosphide (phosphine, PH3) for the inactivation of 
Ba. A work assignment amendment will be submitted if this direction is chosen. 

IV. RELEVANCE 
Fumigation with methyl iodide (Mel) for the decontamination of materials and equipment with anthrax 
spores has been suggested as an alternative to the use of methyl bromide (MeBr), a known ozone 
depleting chemical. Mel is currently being used as a soil fumigant in the US and other countries. 
Information on the efficacy of methyl iodide on Ba has not been determined in a systematic, reproducible 
way. 

V. BACKGROUND 
Under Homeland Security Presidential Directive (HSPD) 10, the U.S. Department of Homeland Security 
(DHS) is tasked to coordinate with other appropriate Federal departments and agencies, to develop 
comprehensive plans which, "provide for seamless, coordinated Federal, state, local, and international 
responses to a biological attack." As part of these plans, the U.S. Environmental Protection Agency 
(EPA), in a coordinated effort with DHS, is responsible for "developing strategies, guidelines, and plans 
for decontamination of persons, equipment, and facilities" to mitigate the risks of contamination following 
a biological weapons attack. 

EPA's National Homeland Security Research Center (NHSRC) provides expertise and products that can 
be widely used to prevent, prepare for, and recover from public health and environmental emergencies 
arising from terrorist threats and incidents. NHSRC's Decontamination and Consequence Management 
Division (DCMD)'s decontamination research program's goal is to provides expertise and guidance on the 
selection and implementation of decontamination methods and provide the scientific basis for a significant 
reduction in the time and cost of decontamination events. 

Past field experience and recent laboratory investigation have shown the effectiveness of several 
decontamination technologies for use against anthrax spores and other biological agents. The 
effectiveness of the technologies varies significantly as a function of operating conditions and challenge 
conditions (e.g., materials intended to be decontaminated). The use of chlorine dioxide (CI02) gas, 
fumigant hydrogen peroxide (H202), and methyl bromide has been shown to be effective in the field and 
laboratory when used in the appropriate circumstances. In addition to efficacy, the development of the 
remediation strategy also includes consideration of the ability to achieve effective conditions (e.g., 
fumigant concentration) within the application scenario and the impact of the decontamination process on 
materials and equipment. 

VI. SCOPE 
The purpose of this study is to determine the efficacy of methyl iodide fumigation on Bacillus anthracis. A 
secondary objective is to confirm the appropriateness of the use of Bg as a surrogate for Ba when testing 
with methyl iodide. 

VII. TECHNICAL APPROACH 
The contractor, upon approval from the EPA Work Assignment Contracting Officer Representative 
(WAM), shall procure all test equipment and materials to be included in the test sets. The contractor shall 
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conduct pre-screening and documentation of all test equipment and materials prior to exposure to the 
fumigation conditions in accordance with the approved Quality Assurance Project Plan (QAPP). The 
contractor shall set-up the experimental system necessary to complete the fumigation testing. The 
system shall allow for temperature, RH and methyl iodide concentration controlled exposures for up to 24 
hrs. Additional conditions may be agreed upon after initial work has been completed. 

VIII. TECHNICAL RISK 
The technical risk involved in this project is minimal. The ultimate goal is to determine the sporicidal 
conditions for inactivation of Ba spores with methyl iodide on a variety of indoor materials that would 
typically be decontaminated with a fumigant such as wood, glass, concrete, metal, wallboard, etc. The 
null and alternative hypotheses are expected to be easily determined and verified. 

IX. FACILITIES AND MATERIALS 
All experimental efforts shall be performed by the contractor at one of their facilities. All materials and 
equipment for testing shall be provided by the contractor. The EPA WAM will determine the full material 
matrix in technical discussion with the contractor's work assignment leader. 

X.. TASKS 
The following tasks are defined as part of this work assignment: 

Task 1 - Preparation of Work Assignment Work Plan 
A detailed Work Plan is due in accordance with terms and conditions of the contract. 

Task 2- Develop Test/QA Plan 
A test/quality assurance plan shall be developed in accordance with EPA Guidelines for Preparation 
of Quality Assurance Project Plans (QAPP) and NHSRC Quality Management Plan (QMP). The 
test/QA plan shall detail roles/responsibilities, experimental methods, quality assurance/quality 
control measures, and data management and analysis procedures. Previous test/QA plans 
developed for similar testing (e.g., evaluation of fumigants for biological agent decontamination) 
would serve as the template for the test/QA plan. A draft test/QA plan shall be provided to EPA for 
review. Upon receipt of EPA review comments, a revised test/QA shall be prepared for EPA QA 
arid peer review. EPA QA and peer review comments shall be incorporated into the final test/QA 
plan. No data collection shall begin until the QAPP is approved by the EPA COR. 

The contractor shall comply with all requirements as delineated on the "Quality Assurance Planning 
Requirements Form (QARF)" included with this work assignment (see Attachment #1 to the SOW) 
and the NHSRC QA requirement as defined in Attachment #2 to the SOW. The QAPP must be 
approved prior to the start of any work. Additional information related to QA requirements can be 
found at: http://www.epa.gov/quality/qs-docs/r5-final.pdf. 

Task 3 - Experimental System Design and Preparation 
The contractor shall prepare and test the experimental chamber that will be used for this testing. 
The chamber shall be capable of maintaining temperature, relative humidity, and methyl iodide 
concentration for up to 24 hour runs. The chamber shall be designed to allow for automated control 
and measurement for extended time experiments. 

Task 4 - Evaluation of Methyl Iodide for Inactivation of Bacillus anthracis and Bacillus 
atrophaeus 
Test coupons of porous and non-porous materials that would be decontaminated with Mel (e.g., 
glass, stainless steel, wood, carpet, wall board, concrete, and ceiling tile) shall be prepared in a size 
consistent with earlier decontamination testing for EPA's Decontamination and Consequence 
Management Division. The list of materials shall be agreed upon based on technical discussions 
with the EPA WAM and contractor WAL. Coupons shall be spiked with B. anthracis biological agent 
and B. atrophaeus. Associated quality control coupons (positive and negative controls) shall also be 
prepared. The test coupons shall then be exposed to a given concentration of Mel under controlled 
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temperature and relative humidity. After exposure to Mel, viable biological agents remaining on the 
test coupons shall be determined, and decontamination efficacy calculated. 

A draft test matrix is shown in Table 1. This matrix shall be developed for the Test Plan based on 
technical discussions between the EPA WAM and contractor WAL to determine the best approach 
to satisfy the objectives. The effect of Mel concentration, exposure time, temperature and RH will 
be examined. Temperature will be varied from an elevated temperature of 100 oF down to room 
temperature of 70 °F. A total of 20 runs shall be assumed for developing the work plan estimate. 

Adaptive management controls will be used to adjust the test conditions if data suggests different 
conditions should be used. An addendum to the QAPP shall be added if the Test Plan is changed. 

Table 1: Test Matrix for Task 4 

Methyl 
Test Iodide Treatment Conditions 

Number Exposure 
Time (hrs) 

Methyl Iodide Fumigation: 

1 24 Mel concentration= 300 mg/1 for 24 hours 
T=100 F, RH=70% 

Methyl Iodide Fumigation: 
2 12 Mel concentration=300 mg/1 for 12 hours 

T=100 F, RH=70% 

3 TBD 
Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=1 OOF. 

4 TBD Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

5 TBD 
Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

6 TBD Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

7 TBD 
Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

8 TBD 
Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

9 TBD 
Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100 F. 

10 TBD Methyl Iodide Fumigation: RH and Mel concentration 
to be determined. T=100F. 

TBD=To be determined 
Total number for estimate=20 runs 

Task 5 - Reporting 
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All data collected per the QAPP shall be submitted to the EPA WAM within two weeks after the 
completion of the test matrix. The contractor shall submit a draft report on the compilation of results 
from the efficacy testing and material and equipment compatibility testing within 6 weeks from 
conclusion of tests. Compilation and analysis of testing data shall begin as soon as testing begins 
under Task 3, and data from all runs shall be compiled into an electronic format. Upon completion, 
compiled test data shall be provided to the EPA WAM in Microsoft Excel format. A summary report 
which covers the test conditions, methods, quality assurance, and results of evaluating Mel 
decontamination shall be prepared. The report shall conform to the requirements of EPA's 
Handbook for Preparing Office of Research and Development Reports (EPA/800/K-95/002). A draft 
of the report shall be provided for review and EPA WAM approval. The EPA WAM will obtain peer 
review and QA comments and will submit them to the contractor to revise the report. Upon receipt 
of review comments, the report shall be revised and a final version of the report shall be provided to 
the EPA WAM within 4 weeks after receiving comments. 

It is anticipated the contractor WAL shall have ongoing technical communication with the EPA WAM 
on a bi-weekly basis where results to date can be discussed. 

XI. DELIVERABLE SCHEDULE 
• On a monthly basis for the duration of the project, the contractor shall submit to the EPA 

WAM, in electronic format, progress reports summarizing technical progress (including 
estimated percent of project completed), problems encountered, quarterly and cumulative 
financial expenditures and cost and schedule variance. 

• A draft report shall be delivered to the EPA WAM no later than 08/30/2013. 

Table 1: Deliverable Schedule 
Deliverable Date 
Work Plan 20 days after receipt of work assignment 
Data summaries On-going 
Draft Report 8/30/13 

XII. REPORTING REQUIREMENTS 
• The Contractor shall prepare Quality Control data reports of all facility-specific data. Each 

Quality Control report shall be in a format suitable for EPA/NHSRC publication and shall 
discuss how well various measurements described in the QA plan were met. 

• The monthly invoice reports for this work assignment shall provide a detailed description of 
any equipment or expendables that have been purchased by the contractor for use on the 
projects discussed herein. 

• After consultation with the EPA WAM, the contractor may submit draft journal papers suitable 
for publication for each task, in lieu of a final technical report. The papers may be authored 
or co-authored by the EPA WAM, which will be decided on a individual basis in consultation 
with the WAM. To serve in lieu of the final report, the journal articles must contain all of the 
relevant information that would have appeared in the final report. . 

• All products developed under this SOW (e.g., the above mentioned technical report) shall 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be 
found at www.epa.gov/nhsrc under the policy and guidance tab. 
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STATEMENT OF WORK 
Work Assignment #3-13 

TESTING AND EVALUATION OF TWO HAND HELD TOXIC INDUSTRIAL CHEMICAL 

DETECTORS 

I. PERIOD OF PERFORMANCE 
The period of performance for this Work Assignment (W A) shall be from date of issuance 
through August 30, 2013. 

II. PURPOSE 
In collaboration with the US Marine Corps, the EPA's National Homeland Security Research 
Center desires to test and evaluate two (2) commercially available hand-held multi-function 
detectors, the MSA SAFESITE® and the RAE Systems Rapid Deployment Kit (RDK) AreaRAE. 
The toxic industrial chemicals (TICs) of interest are spelled out in a later section. The 
performance characteristics to be evaluated include the ability to detect and identify target 
chemicals under both ideal and realistic operating conditions. The response time, accuracy, 
recovery time, temperature and humidity effects, and interference effects of the instruments will 
be assessed. Operational factors such as cold/hot start behavior, cost, ease of use, and data 
output capability will also be evaluated. 

III. BACKGROUND 
A critical component of EPA's homeland security mission is enhancing the capability of 
emergency responders to detect and measure toxic industrial chemicals and other compounds in 
the air and on surfaces. Detection and measurement technologies are necessary to support 
emergency responders during responses to intentional or accidental release of chemicals in 
indoor or outdoor environments. The potential users of these technologies typically only have 
access to vendor-supplied data and information when making a purchase or deployment decision. 
The users need unbiased, high-quality, objective, third-party data and information to ensure that 
the tools they purchase can truly meet their performance objectives and, most importantly, be 
protective of human health and the environment. Therefore, the purpose ofthis work assignment 
is to identify, test, evaluate, and report on the performance of technologies that can be used in 
support of the above-mentioned needs. 

IV. TECHNICAL APPROACH 
The Contractor shall adapt any existing test methods, protocols, and Quality Assurance Project 
Plans (QAPP) and shall demonstrate and quantify the performance of the selected handheld TIC 
monitors. The response time, recovery time, accuracy, and repeatability shall be evaluated by 
challenging the instruments with known vapor concentrations of target chemicals and 
compounds. Similar tests conducted over a range of temperatures and relative humidity (RH) 
shall be used to establish the effects of these factors on instrument capabilities. The effects of 
potential interferences in an emergency situation shall be assessed, by sampling those 
interferences both with and without the target TICs present. Testing the instruments after a cold 
start (i.e., without the usual warm-up period) and after hot storage shall evaluate the delay time 
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before readings can be obtained, and the response speed and accuracy of the instruments once 
readings are obtained. 
Operational factors such as ease of use, data output, and cost shall be assessed by observations of 
the test personnel and through inquiries to the technology vendors. 

Performance Parameters 

The key performance parameters to be evaluated in this technology evaluation shall be: 

• Response and Recovery Time 
• Repeatability and Accuracy 
• Effect of Operating Conditions (Temperature and Humidity) 
• Cold/Hot Start Behavior 
• Interference Effects 
• Ease ofUse 

All of these performance parameters shall be evaluated with TICs as the target analytes. The 
operational characteristics of the units shall be recorded. These operational characteristics 
include: ease of use, signal/data output, and cost of the units. 

Response and Recovery Time 

At 23°C and 30% RH, the units shall be exposed to clean, humidified air for 5 - 10 minutes 
while a stable baseline concentration is established. At time=O the desired chemical shall be 
introduced to the exposure chamber. The detector response and the time to alarm shall be 
recorded. At that point, clean air shall be introduced to the challenge manifold and the detector 
shall be allowed a maximum of 10 minutes to return to non-alarm status (zero baseline level). 
The time for the detector to return to non-alarm status shall be recorded as its recovery time. 
This challenge/clean air cycle shall be repeated for a total of five challenges. 

Detector accuracy determinations shall be made by comparing detector output to the reference 
concentration. This shall be a comparison either with a reference method or by comparing the 
detector output to the calculated concentration of the chemical delivered from a certified, assayed 
source gas through NIST -traceable calibrated flow controllers and flow meters. 

Repeatability and Accuracy 

Repeatability shall be defined as the consistency of the instrument's indicated response to a 
constant vapor challenge concentration. Accuracy shall be defined as the degree of agreement 
between the chemical concentration indicated by the instrument and that measured by a reference 
method or known chemical concentration. The repeatability and accuracy of the units shall be 
determined as part of this work assignment. 

Effect of Operating Conditions (Temperature and Humidity) 
The effect that the temperature and relative humidity (RH) have on the instruments shall be 
evaluated. In all cases, the instrument undergoing testing shall be maintained at the same 
temperature as the challenge air stream. The challenge air stream also shall be maintained at the 
specified RH. 
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The effect of temperature and humidity shall be evaluated at 5 separate conditions as agreed 
upon between EPA WACOR and Contractor W AL through Technical Direction. 

Cold/Hot Start Behavior 

Each detector shall have its start-up delay time determined during the Response & Recovery 
experiment set. Each detector shall be stored at room temperature (22°C) for at least 12 hours 
prior to conducting this experiment. The detector shall be powered up and readied for a 
challenge. The elapsed time from power-up to "ready" shall be recorded. The detector shall be 
powered down for 15 minutes and the process repeated four more times. 

The detector shall be placed into an environmental chamber held between 5 and 8°C and allowed 
to sit overnight. The startup delay time shall be measured as described in the previous 
paragraph. This test shall be conducted once per day for a total of five (5) days and may occur in 
parallel while testing with a different instrument. The detector shall then be placed into an 
environmental chamber held at 40 ± 3 oc and allowed to sit overnight. The startup delay time 
shall be measured as described in the previous paragraph. This test shall be conducted once per 
day for a total of five (5) days and may occur in parallel while testing with a different detector. 

The challenge TIC shall be chosen based on technical discussions with the EPA W ACOR. 

Interference Effects 

The instruments shall be tested with various interferents. Interferents shall be introduced into the 
air stream employing the same basic protocols that are used for the TICs. Gas and diesel exhaust 
shall also be used. Other interferants may be added based on technical discussions between the 
Contractor and EPA W ACOR. A total of 4 interferents shall be used in this work assignment. 

The impact of interferences on the instrument response shall be assessed by comparison of 
response with a potential interferent present to that in the absence of interferent, under the same 
test conditions. All response readings with the interferent present shall be the same as those 
without the interferent present, or an interferent effect shall be inferred. For example, three 
positive and two negative responses in the presence of the interferent shall be judged as different 
from two positive and three negative responses in the absence of the interferent indications. 

The interference data shall be evaluated in two ways. Data from the tests with interferent present 
alone shall be used to assess false positive readings, i.e., comparison of readings with interferent 
and clean air shall assess whether the instrument provides a positive indication of a TIC or agent 
due to the presence of an interferent. Data from the tests with both interferent and a TIC or agent 
shall be used to assess false negatives, i.e., the absence of a response to the TIC or agent when 
the interferent is present. A reduced or enhanced response to the TIC or agent when the 
interferent is present, relative to the response without the interferent, shall be taken as indication 
of a partial masking or interference in the instrument response. 

Ease of Use 
Key operational characteristics of the instruments shall be evaluated by means of the 
observations oftest operators, and by inquiry to the manufacturers. Ease of use shall be assessed 
by operator observations, with particular attention to the conditions of use by first responders. 
For example, the use ofPPE (e.g., gloves, respirator) may make it difficult to turn the instrument 
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on or off, operate it, or read the display. These factors shall be assessed by outfitting an operator 
with such PPE, and noting any difficulties in operating the instrument. This assessment shall be 
done separately from any test of the other performance parameters with TICs. The mode of data 
output, and cost shall be assessed by observations of the test personnel and through inquiries to 
the technology manufacturers. 

V. TASKS 
A list of compounds and chemicals that may be tested is listed below: 

1) Hydrogen Sulfide (H2S) 
2) Sulfur Dioxide (S02) 
3) Ammonia (NH3) 
4) Chlorine (Ch) 
5) Phosphine (PH3) 
6) Hydrogen Cyanide (HCN) 
7) Nitric Oxide (NO) 
8) Nitrogen Dioxide (N02) 
9) Carbon Monoxide (CO) 

The EPA W ACOR in technical consultation with the Contractor Work Assignment Leader will 
choose 3 TICs from this list to test. 

The instruments that are being tested are being purchased by the US Marine Corp under a 
separate contract. This work assignment assumes that no additional equipment purchases will be 
necessary. 

The work that shall be performed is broken down into the following tasks. 

Task 1- Preparation of Work Assignment Work Plan 
A detailed Work Plan is due in accordance with terms and conditions of the contract. 

TASK 2: Preparation and Approval of the Quality Assurance Project Plan (QAPP) 
The Contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs-docs/r5-
final.pdfbased on the type of research that is being conducted. The contractor shall comply with 
all requirements as delineated on the "Quality Assurance Planning Requirements Form (QARF)" 
included with this contract package (see Attachment #1 to the SOW) and the NHSRC QA 
requirement as defined in Attachment #2 to the SOW. For guidance on preparing a research
specific QAPP, the preparer should refer to the project specific requirements provided in 
NHSRC's QMP. The draft QAPP will be reviewed by the EPA COR and the EPA Quality 
Assurance Manager. The contractor shall respond to comments and submit the QAPP for final 
approval to the EPA COR and EPA Quality Assurance Manager. The QAPP, including any 
amendments, must be approved by the U.S. EPA in writing (e.g., signature on the approval page) 
prior to the start of any work. Additional information related to QA requirements can be found 
at: http://www.epa.gov/quality/qs-docs/r5-final.pdf. The QAPP that was developed by the 
USMC as part of the overall testing and evaluation project can be edited and submitted with the 
addition of a QA section. The QAPP can also be based on the testing that was completed as part 
ofWA 2-13. 
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TASK 3: Technology Testing and Evaluation 
The Contractor shall follow the procedures described in the test/QA plan. As necessary, the 
Contractor shall operate the instrument being tested according to the procedures (i.e., standard 
operating procedures, method, instructions, etc.) provided by the instrument manufacturer and 
included in the test/QA plan. The testing may involve the following as appropriate for the 
selected technology category: 

1. Interferent Characterization. The type and number of interferents to be tested 
shall be finalized with concurrence of the EPA W ACOR. Interferent generation, 
analysis, and characterization methods shall be identified in the final test/QA 
plan. 

2. Toxic Industrial Chemical (TIC) Testing. As many as three compounds shall be 
tested. The 4 interferents shall be tested at a single challenge concentration and 
environmental condition in the presence of the TIC. The TIC concentration shall 
vary as specified in the test plan. The final determination of which TICs to 
include in the test shall be made with technical direction from the EPA W A COR. 

TASK 4: Data Analysis and Summary Report 
The contractor shall compile and evaluate the results of the test. The data shall be compiled into 
a data report and into an electronic format. The data set shall be compiled in a fully documented 
electronic format. The data shall be evaluated according to the procedures described in the 
test/QA plan. 

VI. DELIVERABLE SCHEDULE 

1. On a monthly basis for the duration of the project, the contractor shall submit, in electronic 
format, progress reports summarizing technical progress, problems encountered, monthly and 
cumulative financial expenditures, and cost and schedule variance. 

2. Bi-weekly conference calls shall be established between the EPA WACOR and the contractor 
WAL. During these conference calls the WAL shall report on progress made in the project and 
any technical issues encountered in implementation of the test plan. 

3. Within 30 calendar days ofthe issuance of this work assignment, the draft Quality Assurance 
Project Plan (QAPP) amendment shall be submitted to the EPA, in electronic format (Microsoft 
Word). The EPA WACOR will then coordinate peer and EPA QA review ofthe QAPP. The 
contractor shall then address any comments resulting from these reviews within 30 calendar days 
of receipt of the comments. The contractor shall then provide a final copy of the QAPP both in 
electronic and hard copy for EPA Approval. Work covered in this contract shall not begin until 
the QAPP has been approved by the EPA Quality Assurance Manager. The QAPPs shall contain 
work plans detailing how the experiments will be, run and include a timetable for task 
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completion. The contractor shall adhere to QA requirements as delineated in "Attachment #1 
and 2" to this SOW. 

4. Within 60 calendar days of the end of testing the instruments a draft copy of the reports of 
performance ofthe instruments shall be submitted to the EPA WACOR. The EPA WACOR will 
then coordinate peer and EPA QA review ofthe reports. The contractor shall then address any 
comments resulting from these reviews within 30 calendar days of receipt of the comments. 

5. The final reports shall be submitted to the EPA WACOR within 30 days ofreceiving 
comments on the draft report and no later than 8/31113 

VII. REPORTING REQUIREMENTS 
• All products, e.g., QAPP, technical reports, generated under this WA shall be peer reviewed 

by at least one external (non-EPA) and at least one internal (EPA) reviewer. The EPA 
WACOR will coordinate the peer review of the draft documents and submit comments to 
the Contractor for product revision and comment response. 

• All data shall be transferred to the EPA W ACOR in electronic format, in MS Excel 
worksheets, before the submission of the draft summary report. The worksheets shall be 
adequately commented to ensure that the data presented is clearly identifiable. 

• Transfer of project data to the EPA W ACOR shall occur at the conclusion of the testing. 
This data includes reports ofthe conditions (e.g., concentrations, temperature, relative 
humidity, etc.) and all measured variables (e.g., contamination levels). 

• All products developed under this SOW (e.g., the above mentioned technical report) shall 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions ofthis handbook can be 
found at www.epa.gov/nhsrc under the policy and guidance tab. 

6 



~----------------------------
-----------------~- --- --

NHSRC QUALITY ASSURANCE REQUIREMl:NTSFORM 
Attachment 1 to the Statement ofWork 

I GENERAL INFORMATION 

Title: 

Description: 

Testing and Evaluation of Two Hand Held Toxic Industrial Chem.lcal Detectors 

Testing and Evaluation of Two Hand Held Toxic Industrial Chemical Detectors 

IO 1.9.1 Project 10: 

Status; Original 

Number Ammended: 

QA category: III 

Action Type: extramural 

Peer Review Category: III 

Seourfty Classification: unclasstned 

Project Type: Applled Research 

QAPP Status 1: Not Delivered 

Vehicle Status: Existing Vehicle 

Vehicle Type: Vehicle Number: EP-C-10·001 

work Assignment Number: 3~13 

Oellvery{Task Order Number: NA 

Modification Number: NA. 

Other: NA 

If you are processing an lAG or CRAOA, the responsibility for QA must be negotiated within the agreement. The 
TLPs in consultation with the QAMs In tt1e various organl~a£fons must egree on, and docvment, which organization will 
take the lead for QA, the names ofth.e Q,r,.M and 7JP from each organlzatfr:m~ and the QA requirements that wlfl be 
adhered to dvrlng the agreement. Include this info in the JAG/CRADA package; 

II SCOPE OF W.ORK 

Yes Does the Statement of Work contain the appropriate QA lanoi.Jaoe7 

Yes 

The awardee shall comply with all requirements as delineated on the "Quality Assurance Planning Requirements 
Form (QARF)" included with this extramural action. The t::ontractor shall prepare a QAPP ln accordance with the 
R·2.and R·S and/or the attachments provided with the sow~ The QAPP must be approved>prfo:r to the.start<·Of 
any work. Addltionallnformatlon related to QA requirements can be found at 
http:/twww.epa.govtqualltv/qs~docstrs"'nnat~pdf 

Does this extramural action involve the collection,.generation,.use, and/or reporting of environmental data~ the 
det>lgn, constructlor:~, and operation of envlronmen~l technologies; or development ofsoftware, models; or 

methods? · 
(If "No"tflen skip. to Section 1\1, and sign the form.) 

No Will the SOW or any su9sequent work assignments or task orders Involve any ctoss·organlzotlonal ef:fort:s 
within EPA? 

No Has a QAPP already been approved for the actiVIties specified ln the SOW'? 

Yes Is an app llcable QAPP in the process of being prepared, revised, or approved by EPA personnel for future use 
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by the contractor? (QA approval must be obtained before the contractor can start work.) 

Provide the expected title for submission to QA staff For approval: 

Provide the approximate date for submission to QA stafl' for approval: 

11/29/2012 

III QA DOCUMENTATION OPTIONS 

All documentation specified under "Other" must be defined In the NHSRC Quality Management Plan and be consistent 
with requirements defined In EPA Manual 5360 Al. For all items checked below, there must be aqequate Information in 
the sow (or Its appendices) for the offeror to develop this documentation. Where applicable; 'rererente a speclfic 
section of the SOW. (R-2 refers to EPA Reaulrements for Oval/tv Ma,aaoementPlans IOAIR~2 l (EPA/240/B-011002, 
03/20/0l) and R·S refers to EPA RequtremeatstorQualltvAMUCilQ'(% ProteCt Plans IOAfR~SJ (EPA/240/B·Ol/003, 
03/20/01.). Copies of these documents are available at b.ttQ;ll:tY.ww.~mfb1lll.v.!s1.rQ11itvtba dor.,<i. h!Tnl. } 

After Award Documentation 

R2 Documentation of an qrganlzatlon's Quality System. QMP develbDed'ln accordance with: 

R2 and RS 

Other 

n/a 

Documentation wilt be 
identified In Individual 
Statements of Work 

IV SIGNATURE BLOCK 

Combined documentation of an organization's Quality System and application ofQA and 
QC to the single project covered by the contract: Developed In accord!lnce with: 

Documentation of the aPPitatlon of QAand QC activities to applicable project(s), 
Developed in accordance with: 

E><Pii.lln: The QAPPs shalt be developed In accordance wlth the attachment #:1 (QAPP 
requirements for applied research projects) 

Progrt~mm<ltlc QA Project Plan with supplements for each specific project, dcvelop<:d in 
accordance with: 

Existing documentation of the application of QA and QC activities will be used1 

The slgnotures below verify that the Statement of Work (SOW) has been reviewed to ascertain the neccssnry QA nnd 
QC activities required to comply with EPA Order 5360.1 A2, that the COR understands these requirements, and that the 
COR. will ensure that the quality requirements lildiCa~ed on the previous pages of this foi'Ti'l are incorporated'into all 
associated sows. (Sign/date below, obtain a concurrence signature from the QA Staff, and submit the form along 

/'I } 
with the other extramural action documentation.) · .· Jl' 

..._~,....,t:~LJo.o~~~w::--t..,.~'-7---.w:..+-+¥-l~--1...-(_, lj<Q~yn c:rntt~ ,, '.~t,<vY:f. cJ.,J..., { r l tj'l( 
11/08/2012 

Date 
Ramona Sherman 

NHSRC·IO QA Staff Member 

QAPP REQUIREMENTS FOR.APPLIED RESEARCH PROJECTS 
(from Appen~lx B of the NHSRC aMP) 

11/09/2012 
Date 

An applied research project Is a study to demonstrate the performance or technologies under defined conditions These studies are oft~en pilot-
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or field-scale. The following requirements shoUld be addressed as applicablE. 

SECTION 0.0, APPROVAl BY PROJECT. PARTICIPANTS 

The E.PA Technical Lead Person (TLP) shall be responsible for obtaining signat~res ofapProprlate project participants on the signature 

page of the QA pion, documenting agreement to project objectives and the approach for evaluating thesa'objectivea 

A di.strlbution list shall be provided to facilitate the dlstribl.lllon oHhe most recent current version of the OAPP to all.the principal project 

participants. 

SECTION 1.0, PROJECT DESCRIPTION ~D OSJECTIVES 

1.1 The purpose of study shall be clearly stated. 

1.2 The proceS$, site, facility. and/or environmental 5ystem to be tested stlall b& described, 

1.3 Project objectives shall be clearly stated and ldent!Oed as primary or not'lprl.mary. 

SECTION 2.0, PROJECT ORGANIZATION 

2.1 Key points of contact for each organl:tat!on invo.tved rn the prOje<:t l!haU be lc::tentlfled 

2.2 All QA Manage~'# .and t,he!r reJQtionshlp In tho C:H"Qonlzotlono(J.o., location within each organlzatloti shall.be lde.ntlfied with 

evidence that the OA Manager is.lndependenr of projf!Ct management 

2.3 Responsibilities .dfall other project participants and their relationship to other proje<:t participants shall be identified meaning that 
organizations responsible for planning coordination, sa1;11ple colleetion; S8!l1Pie cust~y •. measurements (I.e .• analytical, physical, and process), 

data reducUon, data validation, and report prepamtlon shall be clearly identified 

SECTION 3.0, EXPERIMENTAL. APPROACH ' 

3.1 The general approach and the test conditions for each experimental phase shall be provided The statistical methods that will be 

used to evaluate the data (I.e., ANOVA, or summary statistics) should be !dentlfled 

(NO.I t: As deemed appropriate to the project by the TLP, Ure inrormallon requested In Sections 3 .. 2. 3.3, and 3.4 may be presented here or ih. 

Section 4; the information requested In Sections 3.5 may be presented here or In Section 5: and the Information requested in Sections 3.6 may 

be presented hero or !n Section 7.) 

3.2 . The aampling strategy shall be Included and evidence must be presented to demonstrate th?~lthe strale~y is appropriate for 
meeting primary project objec:tlves, I.e., a description of.' the statistical method or scientific raUo.naJe us~ to ~le<:t sample sites and number of 
samples shall b& provided. ·· · 

3.3 Sampling/monitoring points for al.l measurements (I.e., includlng locations and aceess points) shall be identitled 

3.4 The frequency of sampling/monitoring events. as well as the numbers for each sample type andtor locatipn shall be provided 
including OC and reserve samples. · 

3.5 All measurements (I.e., analytical [chemical, mlcroblologica~ assays), physical, and process) shall be ldentifle<l for each sample' 
type or process, and project-specific target analytes shall be listed and classified as critical or noncrltical in the OAPP. 

3.6 The planned approacn (statistical andfor nOn-statistical) for evaluating projec:t obJectives shall be Included 

SECTION 4.0, SAMPLING PRQCEDURES 

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described 

4.2 Known slte_speclfic factors that may affect sampling/monitoring procedures shall be described 

4.3 Any site preparatlon needed prior to sampllng'monitortng shall be described 

4.4 Each sampling/monitoring procedure to be used shall be discussed orrererenced If composlting or splitting samples, those 

procedures shall be.described 

4.5 . For samples requiring a split 59mple for either QA'QC purposes or for shipment to. a different laboratory, the OAPP shall Identify 
who Is responstbte for splitting samples, ancl whete the spllttlng.ls performed (cr,g,,.fitllld versus lab). 

4.G . If sompl!ngfmonit9ring oqr,lipment Is ~sed to collect crit!cat measurernenfdat;l(l61.; u$9d to ~aleulate the final. concentration of a 

critical parameter), the QAPP.shall descffl)e 1:\ow.the sampling equipment is calibratecl the frequency at whlch;it Is calibmted.,and the 

acc~ptance critArla fnr r.t~Ubratlon or calibration verlflcatlor\ as appropriate. 

4. 7 If sampling/monitoring equipment is used to collec:t crltlca r measurement data the QAPP shilll describe how cross-contamination 
between samples is avoided. · 
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4.8 The QAPP shall include a discussion of the procedures to be used to assure that representaUve samples ara·conected 

4. 9 A list of sample quantities to be collected, and the sample amount required for each analysis. rncludlng QC sample analysis; shall 
be speCified. 

4.10 Containers used for sample collection. transport, ·end. storage for eech semple type shall be ·described 

4 11 Describe how samples are uniquely Identified 

4.12 Sampto preservation methods (e.g., refrigeration. acidification. etc.), Including speclflc reagents: equipmen~ and·supplies 
required for sample preservation shall be des.crlbed 

4. 1 J Holding \I me requirements shall be notea 

4.14 Procedures for pocking Dnd shipping samples shall be describc:ld 

4.15 Pro<:eoures IO maintain t::haln_of_cuslo~y (e.g., CIJ!'It~gy.~als, ff'ICOr(fS) dudno t.ran.<lfl'fr frnm the fi~frl to the ll;lboratory, in the 

laboratory, and among conltaetors and subeontraefors $hatl6e described to ensure that sample h'ltegr:lty is m.alritalned 

4.16 Sample archival requf~ements f.or each relavant organization shall be provided 

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS 

5.1 Each measurement method to be used shall be described In detail or referenced Modifications to EPA_,approved or similarly 
validated methods sh.all be specified 

5.2 For unproven methods, verifiCation data applicable to e11pected matrices sllall be Included In Ule OAPP flll::'<:tHiny tht1 QAPP shall 

provide evidence that the proposed method Is capable of achieving the desired performance 

5.3 For measurements which require a calibrated system. the QAPP shall include specific calibration procedures applicable to eacl'l 
project target analyte, and the procedures for verifying. both Initial and continuing callbratlons(lncludlng freQuency and acceptance criteria and 
corrective actions to be performed If acceptance criteria are not met). 

SECTION 6.0, QAIQC CHECKS 

6. 1 At a minimum, the QAPP shall includ~ quantitative acceptance criteria for QA objectives asse<:lated with accurecy, precision. 
detection limits. and completeness for critical measurements (process, physical, and analytlca~ asapplicable)ror each matrix. 

6.2 Any additional project-specmc QA objectlves.shall be presented, lnC:lt.!.dl~g ac~tance crlt!olrto. ,This Includes Items such e.s mass 
·balance requirements. 

6.3 The specific procedures used to assess all Identified QA objectives shall be fully described 

6.4 The QAPP shall list and define all other ac checks anO'or procedures (e.g., blanks, surrogates, controls. etc.} used for the 

project, both field and laboratory. 

6.5 For each specified QC check or pre<:edur~ required frequencies. associated acceptance criWla, and corrective ac.tlons to be 
performed It acceptance crtter1a are not met shall be Included 

SECTION 7,0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION 

7.1 

7.2 

7.3 

The reporting· requirements (e.g,, units, reporting method (wet or dry))· forea~ measurement and matrix shall be Identified 

The dellverabtes expected from each organization responsible for field and latx>ratory activlt(~s shall be listed 

Data reduction procedures specific to the project. and also specific to each organization. shall be summarized. 

7.4 Data validaUon procedures specific to each.organization used 10 ensure the reporting of accurate project data to Internal and 
external cllenis shall be summorizea 

7.5 Data storage r~quiremenls for each organization shall be provided 

7.6 The product document that will be prepared for the project shall be specifled(t~.g., jourj'lal article, final report, etc.). The contents 
of this document can be referenced to a NHSRC or progra~peciflc QMP. if appropriate. 

SEC1'10N 8.0, ASSESSMENTS 

8.1 The QAPP shall identify all sCheduled audlts{l:e., both technical system audits f(SAs)and performanceevalua\lons 1PE$J) to be 
performed, who will perform these audits. and who will receive the oudlt reports. · 

8.2 The OAPP shall provide procedures that are to be followed that will ensure 1ttat necess:acy corrective actions .will be performed 
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8.3 The responsible party(-ies) for implementino corrective actions shall be Identified 

SECTION 9.0, REFERENCES 

References shall be provided either in the body of the text as footnotes or in a separate sectlon 

Attachm.ent tt 2 

NHSRCQA 
To the Statement of Work 

Requirements/Definitions List 

EPA.s Quality System Website: !}ttp;/fwwyy.opa.gov/guallty 
EPA.'s Requlromonts an.d Guidance Docu~nts: !Jttp:/lwww.epa.gov/guallty/ga d9cs.html 

EPA.'s Quality System Website: http:/lwww.eea.govfguality/gs=doesfr5-flnal.pdf 

In accordanc.e with EPA Order 5360.1 A2, conformance to ANSIIASQC E4 must be domonstrated.by submitting the quality documentation 

described herein •. AII.Qualltydocumentatlon shall be submltt~ to the Government for review. The Government will review and retumthe 

quality documentation, With comments, arid IQdU::at~ approval or disapproval. If tl:le quality dOcumentation is not.~pprove(.j, .It must be reVIsed 

to address all comments and shall be. resubmlt\ed to the Government for approval. Work Involving 911VIiQnm~ntatdala cOIJectlon, generation, 

use, or reponing snail not commence until the Govarnn'ler11 has approve the quality docomentatlon •. 'th~ Quality .,<\s!fura.nce PipjectPian 

(QAPP) .shall be submitted to the Government at least thirty'(30) days prior to the beglnnin!lOf any anv:lronmeiital data gatl'leririg .ot 

generation activity .In order to allow sufficient timo for .rovlow and rovlalorla to~ completed. Aft.e.r th~ GoV4trnmenl has awroved the quality 

documental!on, the Contractor shall also Implement It as written and approved by the Government. 

NHSRC'& aualltv System Specifications for Extramural Actrons-

The.se requirements typically pertain to single project eHorts. The five specifications are: 

(1) a description of the organization's Quality System (OS) and Information regarding how this as Ts documented, 

communicated and ln:~plemented; 
(2) an organtzatfonal chart showing the position or the OA function; 

(3) delinoatlon of the authority and responsibilities of the QA function; 

(4) tho background and experience of the OA. personnel who will b~ assigned. to the projec:t; and 

(5) the organization's general approach for accomplishing the QA.speclffcatlorts In the SOW. 

NHSRC QA Requirements/Definitions List 

Category Level Designations (determines the level of QA required): 

0 
0 
0 
D 

Category I Project • applicable· to $ludies performe<l to generate. data used for enforcement acll..,ities, Uligatfon, or reuoorch project 

involving human subJects. The OAPP Shall address an elements ll$~00 rn MEPA a~ulrements for .OA Project Plans. EPA QAIR·S, 

Category II ProJect , applicable to studies pertormed to generate data used In support ot the. de\i~opment.ot envtron~nt~l. 

regulations or standards. The OA.PP shall addre5s all elements listed In "EPA. Requirement$ for OAProject Plans, ePA QAIA·5. 

Category Ill ProJect • applicable to projects Involving applied research or technology evaluations. The OAF>P shall a.ddtess the 

applicable sections of "EPA Requirements for OA Project Plans, EPA OAIA·5 as outlined In the.NHSAC's OMP: OAPP 

requirements for the specific project type (see below). 

Category IV Project· applicable. to. projects.lnvolving ba:slc research or preliminary data gathering activities. The. OAPP s~all 

address the applicable sections of"EPA Requlrements.for OA Project Plans, EPAOAIR·5 as outlined ln the.NHSRC's OMP 

OAPP requirements for the spe<:lfic proJect type (see below). 

Proj~c::t Types: 
Theso outlines of NHSAC'a OAPP Requlromente for vorlouo projcot typco, from Appendix B of tho NHSRC QMP (except whor& 

otherwise noted), are condensed from typically applicable sections of R-5 (EPA Req4ire111ents for QA Project Plana)and are 

intended to ao~e aa a atartln9 point when preparing a.QAPP. These lists and theh' fprmat may not lit fiVary tAJ;Ailrnh snMarlo and 

OAPP's must conform to applicable sections of R-5 in a way that fully describes the research plan and appropriate OA. and ac measures to 

ensure lhat the data are of adequate quality and quantity to fit their intended purpose. 

D Applled Research ProJect ·pertains to a stu~~ performed to generate data to demoru~tr.ate the performance ot a«epted 

processes or technol~ies .und.er d~llned cond111ons. These studies·areoflen pilot· or fiel~·scale. The QAPP.shall addr.ess all 
requirements listed In OAPP ReqUirements for Applied Research Projects• from Appendix. B of the NHSRC QMP. 
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u 
0 

D 
D 
0 
0 
D 

0 

Basic Research Project· pertains to a study performed 10 generate data used to evaluate unproven theories, pr(>Cesses, or 
technologies. These studies are often bench-scale. The QAPP shall address all requirements listed In "OAPP Requirements for 

Basic Research Projects• frQm Appendix B of the NHSRC QMP. 

Design, C()nstructlon, and/or Operation of Envir<mmental Technology Project· pertains to environmental technoiQgy 

designed, constructed and/or opetalti!d by and/or for EPA. The QAPP .sh.all ~ddress requirements In the EPA Qualily System 
document "Guidance on Quality Assurance for Env!~Onll\Eml~l T~ology Design, C.onstrucUon, and Operation" G·11, at 

11lto:ttwww.'-2Qtt.ggytguaUtyiOS·d2¢SI911·floai·05.00t For additional information, you may iefer to Part C of "$pecillcauons and 
GuiCiellnes for'Ouallty Systems for e:nvtro~mental Oiata COllectiOn and Environmental Technology," ANSI/ASQC E+Hiij4, Amencan 

Society for Quality Control. Milwaukee, WI, January 1995. 

Geospatiol Data Quality Assuranc.e Project • pertains to data collection; data processin~ .and analysis; and data validation ol 

geospatial applications. The OAPP shall address requirements In the EPA Quality System doc~ment "Guidance fbr Geospallal 
Datu Quality Assurance Project Plans" G·5S at ~&ru!..:!J9.YLQ!J~ll!Y£!,1ilH;!QQsfg,:ag·!in5!l·O!>,lldt. 

Method Development Project • pertains to sitVations where there Is no existing standard method, or a standard method needs to 

be significantly modified for a specific application. The QAPP shall address all requirements listed in ~aAPP Requirements for 

Method Development Projects" from Appendix B of the NHSRC QMP .• 

Model Development Project· includes all types of mat.hematicai models. including statio~ dynamic, deterministic, stochastic, 

mechanistic, empirical. etc. The OAPP shall address requirements lh the EPAOuality System document"Guldance for Quality 

Assurance Project Plans for Modeling• G·SM at !)Ug:IIW.VW·!~~v!9!rli!J~&1.1~~~ 

Sampling and Analysis Project. pertains to the collection and analysis of samples wlthno obj"'ctlvf:ts othertMn to provide 

characterization or monitoring information. The QAPP shall address all requirements listed in "OAPP Requirements for Sampling 

and Analysis Projects~ from Appendix B or l!le NHSRC OMP. 

Secondary Data Project· pertains to. environmental data collected from other sources, by or for EPA. that are used for purposes 

other lt~an th:ose orioinally Intended. ~ourc:As may includa: lileratum. industl)l sprveys. compilations from computerized datati~ 

and Information systerr~s. a(ld computerized or matttematl.cal rriQd.els o.l envlronmen1al processes. The. OAPP. shall address. all 
requirements listed In "OAPP Requirements lor Secondary Data Protects• from Appendix, B .of the NHSRC OMP. 

Software Development and Data Mana(Jement P~ieet • pertai~s to software dev~lopment, softwru:e/harc!Ware 
!>ysloms development, databa.$a da$lon and malnt.anAMR, diiiA VAiida.llori and varillctdlcin systams •. The OAPP snail address all 

requirements listed in woAPP Requirements for Software Development Projects" I rom Appendix B of the NHSRC OMP. 

Definitions: 

Environmental Data· These are any measurement or lnfdfmatlon that de.scribe environmental processes. location. or conditions; ecological 

or health e11ects directly from measurements, produced from.sof1ware and models~ and C:omPifliid !rom other sou~es such as data bases or 

the literature. F"orEPA, environmental aata lncluCie Information collected directly from measurements, prOduced: from software antl mOdels, 

and compiled trom other sources such as data bases or literature. · . 

Incremental Funding • Incremental funding is partial funding. no new work. 

Quality Assurance (QA) • Quality assurance is a system of management activities to ensure that a. process, item, or service is of the type 

and quality needed by the C\lstomer. ltdeals with setting policy andn,mning !IO admlnlstrallve sy!!lem of management controls that cover 
planning, impjementallon, and review of data collection activities and the use of data In decision making. Quality assurance is just one part or 

a quality system. 

Quallty Asouranoo Pr()j~C)t Pion (OAPP). A OAPP loa document lhcit cl~crlbootho nocoa!lt.lfy qut:dity aaouranca, quality control, and other 

technical activities that must be implemented to ensure' that the results of the work performed will satisfy the stated performance criteria. A 

QAPP dor::t.tmant~;. projt:u::t·,;rAr.iflc inform11tron. 

Quality Control (OC) • Quality control Is a technical functlon that includes all the sclenunc precautions, such as calibrations and duplications, 

which are needed to acquire data of known and adequa1e quality. 

Quality Management Plan (QMP). A QMP is a document that describes an organlzaUon'stprograrn's quality system In tarm10 of tha 

organizational structure, policy and. procedures, functional responsibilities of management and staff, fines of authority, and required interfaces 

for those planning, Implementing. documentlng •. and assessing an actlylties conduCted. A QMP documents lh«!' overall oroanitalion/prooram. 
and is primarily applicable to mulli•year. multl-prot$(:t etforts. An organl:zatiOn'S(program's CiMP shall addre.ss all elements listed in.\he 

'Requirements lor Quality Management Plans~ In Appendix B .of lhe.NHSRC Q.,.,P. 

Quality System· A quality ~yslem Is the mEians by which an organization manages Ita quality a~Spects ina s.ystematic, organlzed.manper am;! 

provides a framework for planning, Implementing, and assessin9 work performed by an orgariizalion and for carrying out required quality 
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assurance and quality control activities. 

R·2. EPA Requirements for Quality Management Plans (EPN240/8:.01/002) March, 2001 http:tfwww.epa.gQv/guaiiWIQS·d9~1:2·!in!!l.ru!k 

A-5. EPA Requirements for Quality Management Plans (EPN240/8~01/002) March, 2001 !:lttf.l;l/WWW.fWiiHJOV/gvRilty/OS·d09slr5·flnaL~<;I.i., 

Substantive Change • Substantive change is any change In an activity that r:nay all err the quality~ of data being used, generated,. or gathered. 

Technical Lead Per&on (TLP) ·This person Is technically respomdble for theprqject. For extramural contract work, the TLP is typically the 
contraptlng officer's representallve (COR). For Intramural work, the- TLP is.typically the Prlneipal Investigator. 

Abbreviations: 
C.OR Contracting Officer's Representative 

NHSRC National Homeland Security Research Center 

NRMRL National Rlsk Managem~nt Researoh Laboratory 

QAIO Quality Assurance Identification 

OAPP Quality Ass1.rmn<:A Project Plan 

as Quality System 

TLP Technical Lead Parson 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
NHSRC 06102 

Page 7 or 7 

lAG 
OA 
QAM 
QMP 
SOW 
CRAOA 

Interagency Agreement 

Ouallty Assurance 

Quality Assurance Manager 

Quatlty Management Plan 

Statement of Work 
Cooperative Research & Development.Agreement 



United States Environmental Protection Agency 
Work Assignment Number 

Washington, DC 20460 3-18 

EPA 
Work Assignment D 0 Amendment Number: Other 

Contract Number I Contract Period 10/21/2009 To 08/31/2013 Title of Work Assignment/SF Site Name 

EP-C-10-001 Base Option Period Number 3 Rpt of Inter-Lab Validation 

Contractor I Specify Section and paragraph of Contract SOW 

BATTELLE MEMORIAL INSTITUTE Sections 3.1, subsections 4, 5 and 7 
Purpose: llil Work Assignment D Work Assignment Close-Out Period of Performance 

D Work Assignment Amendment D Incremental Funding 

D Work Plan Approval From 09/01/2012 To 12/31/2012 

Comments: 

New Work Assignment (WA) for contract EP-C-10-001 Option Period III. The contractor, under this WA shall not 
duplicate work completed under any previous WA. The effective date for this WA is 09/01/2012. No work shall be 
performed by the contractor prior to the WA effective date. Note: Period of performance for this WA shall be 09/01/12 
- 12/31/12. 

D Superfund Accounting and Appropriations Data lliJ Non-Superfund 

SFO D 
Note: To report additional accounting and appropriations date use EPA Form 1900-69A. 

(Max 2) 
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WORK ASSIGNMENT 3-18 
PERFORMANCE WORK STATEMENT 

Period of Performance: September 1, 2012 to December 30, 2012 

Title: Report of the Inter-laboratory validation of a culture- qPCR method to detect E. coli 0157: H7 
in water. 

PWS Contract# EP C 10-001, Sections: 3.1 (Testing and Evaluation Process). Sub-sections: 4, 5 
and 7 (Components of Technology Testing and Evaluation Work Assignment) 

I. PURPOSE 

The purpose of this Work Assignment (WA) is to finalize the report of the study that was performed in 
the previous option period to support the inter-laboratory validation of a culture- qPCR method to detect 
E. coli 0157: H7 in water. The inter-laboratory validation study determined if the method can be 
reproduced and repeated for the routine detection of less than 1 0 cells in un-disinfected ground water by 
a number of laboratories using a polymerase chain reaction (PCR) method. In addition, in this period the 
method will be tested using instruments other than ABI Sequence Detection System instruments, a phase 
-2 study already begun in the previous option period, in order to examine if they give comparable results 
to those obtained in an ABI thermocycler. This will increase the usability of the method. Finally, the 
draft method will be updated. The intended audience for this project is molecular laboratories 
performing work on environmental waters. 

This WA supports the mission ofEPA's Office of Water (OW) under EPA's Strategic Plan GPRA Goal 
2 (Clean and Safe Water), Objective 2.1 (Protecting Human Health), Sub-objective 2.1.1 (Water Safe to 
Drink). 

II. BACKGROUND 

In 2009, the US EPA listed Escherichia coli (E. coli) 0157:H7 in the Contaminant Candidate List (CCL) 
for regulatory considerations under the 1996 Amendments of the Safe Drinking Water Act. E. coli 
0157:H7 has caused several outbreaks in North America. Infection with these bacteria can cause bloody 
diarrhea that can ultimately lead to kidney failure and death. The organism can be intentionally 
introduced into the water system. Thus it can be a potential threat to water security. Since E. coli 
0157:H7 cells, if present in water, will be at very low levels, a sensitive and specific method is needed 
to detect them. 

EPA has developed a method that can detect less than 10 cells/liter of drinking water using multiplex 
qPCR assays. (Environ. Sci. Technol. (2011), 45, 2250-2256). The multiplex qPCR assays target 6 
genomic regions within the E. coli 0157 :H7 cell and two additional DNA targets as internal controls. 
Since PCR can lead to significant false negative and false positive results if performed incorrectly, data 
defensibility for environmental samples analyzed using these methods becomes a formidable issue. The 
method has undergone a 5 laboratory validation. This validation was successfully performed with the 
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contractor's help in work assignment 2-18 under option period 2 and a draft report on the process and 
the outcome of validation was developed. In this period a final report will be generated so that other 
laboratories may be able to use the protocols, the QA/QC followed, and the variance observed within 
and between laboratories, in designing their own protocols and criteria for a qPCR method validation. In 
addition, in option period 2, a phase -2 study was begun to understand the compatibility of 
thermocyclers, other than ABI thermocyclers, that are able to perform the triplex reactions with the three 
fluorescent reporters, F AM, VIC and NED. Study instructions were prepared in option period 2 for this 
second phase of validation and initial practice qPCR runs performed using two instruments, Eppendorf 
Mastercycler Ep realplex4 and BioRad iQ 5, by two new laboratories. In this period the two new 
laboratories will perform the final qPCR runs where they will use the DNA extracts generated in phase 
1, option period 2, from two (of the five that participated in the validation) laboratories. The contractor 
shall submit raw data obtained from the different qPCR assays from the two laboratories, in a tabular 
form and develop a summary of the results where Phase 1 and Phase 2 will be statistically compared. 
Finally, the method shall be updated with the most recent results and delivered to the EPA WACOR in 
both electronic format and hard copy. 

III. QUALITY ASSURANCE REQUIREMENTS 

Task 1-5 in this W A require the use of primary and/or secondary data. Collection, use and analysis of data 
will be identical to the procedures described in the Project-Specific Quality Assurance Project Plan (PQAPP) 
completed under Task 1 of WA 2-18 , consistent with the Agency's quality assurance (QA) requirements. The 
project specific quality assurance requirements must be addressed in the monthly progress reports as specified 
under Task 0, below. 

IV. DETAILED TASK DESCRIPTION 

All direction under this W A will be provided as written technical direction from the Work Assignment· 
Manager (WACOR). If provided first as verbal technical direction to the contractor, it will be confirmed 
in writing within 5 calendar days, with a copy to the Project Officer and the Contracting Officer, and is 
subject to the limitations of Contract Clause H.21. Each initial deliverable shall be provided to the EPA 
W AM and EPA PO in draft form for review and comment. The contractor shall incorporate W ACOR 
review comments into revisions of the drafts. All drafts and final reports shall be approved by the 
WACOR. 

The contractor shall perform the following tasks: 

TASKO: WORK PLAN AND MONTHLY PROGRESS REPORTS 

!he contractor shall dev~lop a work plan that describes how each task will be carried out. The work plan 
1s due 20 days after rece1pt of the approved work assignment and shall include a schedule, staffing plan, 
level of effort (LOE), and cost/fee estimate for each task, the contractor's key assumptions on which 



staffing plan and budget are based, and qualifications of proposed staff. If a subcontractor( s) is proposed 
and subcontractors are outside the local metropolitan area, the contractor shall include information on 
plans to manage work and contract costs. 
In addition, the contractor shall prepare a statement indicating that this WA is a continuation of EP-C-
1 0-001 W A 2-18. The workplan shall explain that collection, use and analysis of data in this work 
assignment will be identical to the procedures described in the PQAPP completed under task 1 of W A 2-
18. This task also includes monthly progress and financial reports. The monthly progress report shall 
indicate, in a separate QA section, whether significant QA issues have been identified and how they are 
being resolved. Monthly financial reports shall include a table with the invoice LOE and costs/fee 
broken out by the tasks in this W A. The contractor shall immediately notify the Project officer and W A 
manager if any changes to the tasks involving the collection and analysis of the data occur and prepare a 
new PQAPP. Work on these tasks cannot proceed until the contractor receives notification of the new 
PQAPP approval from the PO via e-mail. 

Iri addition, in each monthly progress report, the contractor shall, at the introduction to the discussion of 
this WA, discuss actual progress toward achieving the purpose of this WA, including problems 
encountered, issues that may need to be resolved, and anticipated timing for completing the goals of the 
W A. The contractor shall provide an overview of contract projects, striving to implement efficiencies in 
performance when complimentary requirements are issued. The contractor shall assure that duplication 
of effort relative to other ongoing or previous WAs under this contract is not occurring. 

Deliverables: Work plan, monthly progress and financial reports. 

Task 1: REPORT DELIVERY 

A final report based on the earlier draft report submitted in option period 2 for the phase 1 studies, will 
be reviewed by the EPA W ACOR, and comments on this report will be returned to the contractor (if 
necessary) for clarification/modification/revision. The contractor shall then provide a final report 
addressing all EPA comments and questions. 

Deliverable: Final report. 

TASK 2: DELIVERY OF RAW DATA FROM PHASE 2 

The contractor shall obtain the raw data from the participant laboratories from the Phase 2 laboratories 
and provide this information, in an excel spreadsheet, to EPA W ACOR. The data shall be presented in 
Ct values and difference in Ct values between pre and post enrichment samples. 

Deliverable: Raw data from laboratories compiled in spread sheet 

TASK 3: DELIVERY OF SUMMARY OF RESULTS COMPARING PHASE 1 AND PHASE 2 STUDY 

The contractor shall statistically compare the results from the two phases and submit a summary sheet on 
the compatibility of different thermocyclers. 



Deliverable: Summary sheet comparing the thermocyclers 

TASK4: METHOD UPDATE 

The contractor shall update the method already developed by the W ACOR based on the data obtained 
from the interlaboratory validation and shall provide editorial help so that the method is in the EMMC 
format. 
Deliverable: Updated method 

Task 5: The method will be reviewed by three reviewers and the comments will be inserted or answered 
by the contractor together with EPA W ACOR' s input. s help. 

Deliverable: Final method 

V. SCHEDULE/DELIVERABLES 

Task Number Product/ Action Due Date 

0 Work Plan 20 days after receipt of W A 

l SUbmission of fmal report 30 dl\YS after.issuanee'ofWA ·· 
2 Delivery of Raw Data from Phase 2 in tabular 7 days after completion of 

form study 
3 Delivery of summary sheet from phase 2 study 14 days after TD 

Method Update 15 days after TD 
4 
4 Review I Approval of Method 21 days after Method update 
5 Insert outside reviewer's comments 10 days after receipt of TD 
5 Final Method 15 days after receipt of TD 

VI. REPORTING REQUIREMENTS 

Monthly Progress Reports (including a progress evaluation discussion). 
Financial Reports. 

Responsible Party 

Contractor 
.;;;.: .. ~: . ;•' ::·,.··~·!:•!0~;: 

Contractor 

Contractor 
Contractor 

EPA/outside reviewers 
Contractor/EPA 
EPA/Contractor 
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STATEMENT OF WORK 

Investigation of advanced oxidation processes (AOP) for the treatment and disposal of 
drinking water contaminated with toxic chemicals into public sewer (collection) systems 

I. TITLE 

Contract Number EP-C-10-001 
WA3-20 

Investigation of advanced oxidation processes (AOP) for the treatment and disposal of drinking 
water contaminated with toxic chemicals into public sewer (collection) systems 

II. PERIOD OF PERFORMANCE 

The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from 
the date of award through 8/31/2013 

III. BACKGROUND 

The EPA's National Homeland Security Research Center (NHSRC) conducts research to protect, 
detect, respond to, and recover from terrorist attacks on the nation's water and wastewater 
infrastructure. The Water Infrastructure Protection Division, conducts research on the treatment 
of public drinking water purposely contaminated with toxic industrial chemicals, pesticides, or 
chemical warfare agents. The intent is to expeditiously and safely clean up the drinking water 
system and get things back to normal operation. As a preferred approach, the contaminated 
water would be treated and then discharged to the public sewer system. A potential concern is 
that the waste water, although adequately treated to remove the contaminant of human health 
concern, will contain hazardous by-products or other constituents toxic to microorganisms used 
in the waste water treatment process. On at least two recent occasions, public sewer systems 
have refused to accept treated water and it had to be hauled to another location. A contamination 
event resulting in thousands of gallons of water will make this infeasible. Sufficient 
experimental data must be available to convince local and state officials charged with making 
tough decisions on the clean up and disposal of contaminated water in the event of such an 
attacks. This data should be aimed at goals of protecting human health while ensuring continuity 
of operation of the waste water treatment plant, which is infrastructure critical to both 1) 
ensuring sanitation and public health and 2) continuing clean-up operations from the 
contamination event. 

IV. OBJECTIVE 

T~e objective of this .work Assignment is to increase the scientific understanding of using ozone 
With hydrogen peroxide, as well as other AOPs, to break down chemical contaminants to 
so_mething :elatively nontoxic and suitable for public sewer discharge. Additional knowledge in 
this area will be useful to water utilities and other decision-makers in assessing impacts of 



discharge to the sewer treatment plan of water purposefully or accidentally contaminated with 
toxic industrial chemicals, pesticides, or chemical warfare agents. 

V. SCOPE 

This study involves studying the reaction between chemical contaminants of interest and AOPs, 
such as ozone with hydrogen peroxide. This research will look at the effectiveness of using 
ozone with hydrogen peroxide, as well as other AOPs, to break down the contaminant to 
something relatively nontoxic and suitable for public sewer discharge. Suitability for public 
sewage discharge will be assessed through testing of the water destined for sewer discharge for 
the ability of the potentially discharged water to impact the ability of the microorganism within 
the sewage treatment plant to continue to perform their intended function of breaking down 
"normal" plant influents. 

The studies began under WA-20 in the previous option year ofthe contract. The studies 
progressed slower than anticipated; therefore this W A continues reporting of work completed in 
the previous option year, but does not duplicate them. In addition, based on technical 
information revealed in the reporting of work completed in the previous option year, this task 
adds additional experimentation that does not duplicate prior work to fill in knowledge gaps not 
covered by the contaminants previously studied. 

VI. TASKS 

The Contractor shall respond with a Work Plan within 20 calendar days of the approved 
Work Assignment. Content shall be in accordance with terms and conditions of the 
contract. 

The Contractor shall perform the following tasks: 

Task 1. Develop Study Report based on data collected during previous option period 

Within 7 days following the acceptance of this work assignment, the Contractor shall develop a 
draft study report, in Microsoft Word, and deliver the draft to the EPA Work Assignment 
Contracting Officer Representative (W ACOR) for review. EPA will review the draft and 
provide any comments and changes within 7 days. The Contractor shall incorporate any changes 
and deliver a final report within 7 days following receipt ofEPA comments. The Contractor 
shall also deliver all experimental data to EPA in electronic format (i.e., Excel or Excel-readable 
format) along with the final report. 

This draft study report is intended to summarize findings of the work conducted under the first 
option period, which should inform later tasks in this W A. It is anticipated that content from the 
~tudy report generated in this Task 1 will be directly useful for development of the Study Report 
m Task 5. The contractor shall receive technical direction from EPA as to the level of detail in 
the study report in task 1. 
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Task 2. Propose a Study Design for Conducting AOP experiments. 

Within 7 days of the completion of Task 1, the the Contractor shall develop and submit for EPA 
W ACOR approval a proposed plan for conducting the additional experiments suggested by the 
results of Task 1. This may involve experimentation with additional contaminants to fill in 
knowledge gaps not covered by the contaminants previously studied. It may also involve 
evaluation of an additional AOP technology. For costing purposes, the contractors shall assume 
that the level of effort is equivalent to evaluation of an additional AOP technology using the 
QAPP utilized for experiments in the previous option period. 

EPA will review the plan and return comments within 7 days following submission to the EPA 
W ACOR. The Contractor shall incorporate EPA comments into a final plan within 7 days 
following receipt of EPA comments for EPA approval. 

Task 3. Prepare Quality Assurance Project Plan 

The Contractor shall develop data quality objectives, which in turn shall serve as the basis for the 
quality assurance plan. The EPA WACOR will provide technical direction (via Technical 
Direction Memorandum) to the Contractor when clarification or direction is necessary. The 
Contractor shall prepare a Quality Assurance Project Plan (QAPP) that complies with all 
requirements delineated under "Quality Assurance" below. It is anticipated that the QAPP 
prepared for work during the previous option period can be modified with minimal effort. 

Task 4. Perform AOP experiments, including SPMPT testing. 

Within 60 days following EPA approval of the study design developed under Task 2, the 
Contractor shall perform the studies to determine the ability of the AOPs to meeting criteria for 
acceptance by wastewater treatment plans, as described by the QAPP from the previous option 
year's effort. 

Task 5. Develop Study Report for additional work 

Within 15 days following completion of Task 4, the Contractor shall develop a draft study report, 
in Microsoft Word, and deliver the draft to the EPA W ACOR for review. This study report may 
be a revision of the study report developed in Task 1 (i.e. inserting the new chemicals or AOP 
technology), or it may be a separate depending on nature of revisions to the study design in Task 
2, and which is of greatest value both scientifically and economically. Accordingly, the · 
contractor shall receive technical direction from EPA before deciding on a format of the report. 
EPA will review the draft and provide any comments and changes within 15 days. The 
Con!ractor shall incorporate any changes and deliver a final report within 15 days following 
receipt of EPA comments. The Contractor shall also deliver all experimental data to EPA in 
electronic format (i.e., Word) along with the final report. 
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In addition to discussing experimental results, the study report shall include a "how-to" section 
that describes how an interested party would implement AOP in a field operation, including 
description of available commercial equipment, along with operational considerations. The 
Contractor shall draw upon the information uncovered during the literature review task 
conducted in the previous option period regarding commercially available equipment, as well as 
operational considerations revealed from the laboratory work. Thus, it is anticipated that the 
Contractor shall already possess most of the required information for this report. This "how-to" 
sections shall be presented as a stand-alone section or appendix. It is not anticipated that this 
will be more than 10 pages of text, not including figures. 

DELIVERABLE SCHEDULE 

Task 1. Within 7 days following approval of the Work Plan. 

Task 2. Within 7 days of completion of Task 1. 

Task 3. Revise QAPP within 7 days of Task 2. 

Task 4. Study performed to generate data regarding the acceptability of AOP treated 
contaminated water samples to wastewater utilities with 60 days of EPA approval of 
revised QAPP. 

Task 5. Draft study report within 15 days following completion of Task 4 and final report 
within 15 days following EPA approval of the draft report and no later than August 31, 
2013. 

REPORTING REQUIREMENTS 

On a bi-monthly basis for the duration of the project, the Contractor shall submit in electronic 
format (e.g. Word, PDf, and Email) a status report summarizing technical progress, problems 
encountered, and budget expended to date. 

QUALITY ASSURANCE 

The contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Form (QARF)" included with this extramural action, see attachment #1 
and ~2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/qs
docs/r5-final.pdf or based on the type of research that is being conducted. For guidance on 
preparing a research-specific QAPP, the preparer should refer to the project specific 
requirements provided in NHSRC's QMP. The QAPP must be approved prior to the start of any 
laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/quality. 

4 



United States Environmental Protection Agency 
Work Assignment Number 

Washington, DC 20460 3-22 
EPA 

Work Assignment D D Amendment Number: Other 

Contract Number I Contract Period 10/21/2009 To 08/31/2013 Title of Work Assignment/SF Site Name 
EP-C-10-001 Base Option Period Number 3 Assmt of Fate of RDD Contamina 
Contractor I Specify Section and paragraph of Contract SOW 

BATTELLE MEMORIAL INSTITUTE Section 3.1 
Purpose: llil Work Assignment D Work Assignment Close-Out Period of Performance 

D Work Assignment Amendment D Incremental Funding 

D Work Plan Approval From 09/06/2012 To 08/31/2013 

Comments: 

New Work Assignment (WA) for contract EP-C-10-001 Option Period III. The contractor, under this WA, shall not 
duplicate work completed under any previous WA. The effective date for this WA shall be from date of issuance through 
8/31/13. 

D Superfund Accounting and Appropriations Data [RJ Non-Superfund 

D 
Note: To report additional accounting and appropriations date use EPA Form 1900-B9A. 

SFO 
(Max 2) 

Ql DCN BudgeVFY Appropriation Budget Org/Code Program Element Object Class Amount (Dollars) (Cents) Site/Project Cost Org/Code 
,£; (Max6) (Max 4) Code (Max 6) (Max7) (Max 9) (Max4) (Max 8) (Max7) ...J 

1 

2 

3 

4 

5 

Authorized Work Assignment Ceiling 
Contract Period: CosVFee: LOE: 
10/21/2009 To 08/31/2013 
This Action: 

Total: 

Work Plan I Cost Estimate Approvals 
Contractor WP Dated: CosVFee: LOE: 

Cumulative Approved: CosVFee: LOE: 

Work Assignment Manager Name Emily Snyder Branch/Mail Code: 

Phone Number 919-541-1006 

(Signature) (Date) FAX Number: 
Project Officer Name Kathy Martin Branch/Mail Code: 

Phone Number: 541-754-4502 
(Signature) (Date) FAX Number: 

Other Agency Official Name Adam Meier Branch/Mail Code: 

Phone Number: 513-487-2852 
(Signature) (Date) FAX Number: 513-487-2107 

Contracting Official Name Matthew Growney Branch/Mail Code: 

Phone Number: 513-487-2029 
Sianature !Date) FAX Number: 513-487-2109 

Work Assignment Form. (WebForms v1 .0) 



STATEMENT OF WORK 
ASSESSMENTOFTHEFATEOFRDDCONTAMINATIONAFTERLAUNDERINGOFSOFTPOROUS 

MATERIALS 

OMIS C.2.2.2 

TABLE OF CONTENTS 
I. TITLE 2 
II. PERIOD OF PERFORMANCE 2 
III. SUMMARY OF OBJECTIVES 2 
V. BACKGROUND 2 
VI. TECHNICAL APPROACH 2 
VII. TASKS 3 
VII. DELIVERABLE SCHEDULE 5 
IX. REPORTING REQUIREMENTS 5 

1 



I. PERIOD OF PERFORMANCE 
The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from 
the date of issuance through August 31, 2013. 

II. SUMMARY OF OBJECTIVES 
The current recommendation for radioactively contaminated clothing is to take the clothing off 
and bag it. It is unknown exactly how effective washing is for removing RDD contamination 
from clothing items and perhaps, more importantly, the impacts of the general public knowingly 
or unknowingly washing their contaminated Clothing are not characterized. The objective of this 
work is specifically to determine the efficacy of washing for removal ofRDD contamination 
(focus on Cs137Cl RDD) and determine the fate of this Cs137 contamination after washing. The 
amount of Cs 13 7 that exits the washer and is dumped into the wastewater will also be 
determined. This work is builds upon a previous effort to evaluate the fate of Cs 13 7 so the test 
methods, protocols, as well as the previously approved Quality Assurance Project Plans (QAPP), 
and previously used facilities are applicable to this Statement of Work. It is anticipated that 
these previously developed products will be used or adapted to the greatest extent possible. 
Modifications in detection methods may be necessary due to the introduction of new test 
materials (bulky items in addition to swatches) which will necessitate different measurement 
methodologies. 

The following will be measured using a top loader washing machine: 
o The activity of the clothing items before and after placing in the washer, 
o The activity of the water leaving the washer, 
o The activity of the washer components after all of the tests are complete. 
EPA emergency responders will use these data to construct self help guidance for the general 
public. 

III. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) is the agency responsible for environmental 
cleanup after the release of a radiological dispersal device. It's Office of Research and 
Development National Homeland Research Center is therefore tasked to perform scientific 
studies to inform this cleanup. One aspect of this cleanup is recommendations for the general 
public. This study will inform these recommendations that are related to the laundering of 
clothing and other porous soft surfaces. 

IV. TECHNICAL APPROACH 
The Contractor shall adapt existing test methods, protocols, and shall quantify the activity of the 
clothing items before and after they are placed in the washer as well as the activity of the water 
leaving the washer. The Contractor shall also determine the activity of the washer components 
after all of the tests are complete. Some of the tasks listed above were completed during the 
previous option period. These tasks are provided for informational purposes only and will be 
noted and the text is italicized. 
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V. TASKS 
TASK Cl: AMENDMENT OF THE APPROVED QAPP PLAN (COMPLETED) 
The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural 
action, see attachment #1 and #2. The contractor shall amend the existing QAPP 
"Quality Assurance Project Plan for Assessment of the Fate of 
RDD Contamination after Laundering of Soft Porous Materials" in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pd(based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC 's QMP. The 
QAP P must be approved by EPA prior to the start of any laboratory work. 
Additional information related to QA requirements can be found at 
www. epa.govlquality. 

The draft QAPP amendment will be reviewed by the EPA WAM and the EPA Quality 
Assurance Manager. The contractor shall respond to comments and submit the 
QAP P for final approval to the EPA WAM and EPA Quality Assurance Manager. 
The amended QAP P, including any amendments, shall be approved by the EPA in 
writing (e.g., signature on the approval page) prior to the start of any work. 

TASK C2: DEVELOPMENT OF DETECTION METHOD FOR THE BULKY SOFT POROUS 

SURFACES (COMPLETED) 

The Contractor shall propose the method that will be used to contaminate and 
characterize the 12 by 12 inch portions of bulky item (item TBD by EPA WAM) both 
before and after deposition of the contamination (at a minimum the characteristics, 
distribution, and amount of contamination), and after the swatches of materials have 
been laundered. 

TASK C3: TECHNOLOGY TESTING WASHING- EXECUTION 
TASK C3.1 Test Sample Preparation (COMPLETED) 
The contractor shall obtain 6 by 6 inch swatches of soft porous materials (cotton and 
polyester). The EPA WAMwill provide the specifications of these materials to the 
contractor. The contractor shall also procure bulky item (exact specifications will be 
provided by the EPA WAM via TDM) and cut it into 12 by 12 inch sections. 

Task C3.2 Contamination of Test Coupons 
All test coupons (5) and positive control coupons (2) shall be contaminated with 
Cs137Cl in the horizontal orientation. These coupons shall be allowed to sit for as 
long as necessary for the surface to dry. 

Task C3.3 Measurement of Cesium Activity on the Test Coupons 
Activities on the positive control coupons and the test coupons shall be measured 
before and after laundering with the top loader washing machine. The measured 
activities from the positive control coupons and the test coupons shall be used to 
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calculate the decontamination factor. The contractor shall also measure the activities 
of the 5 procedural blanks before and after they are washed with the test coupons. 

Task C3.4 Decontamination Technology Evaluation- Washing Without Detergent 
(COMPLETED) 
The contractor shall launder 5 polyester test coupons with a blank coupon of the 
polyester without detergent using the cold rinse/cold wash cycle (this yields I 
procedural blank per each test swatch - 5 total). The activity remaining on the test 
swatches and the activity of the wash water shall be measured for each test replicate. 

Task C3 .5 Decontamination Technology Evaluation- Cross Contamination 
The contractor shall launder each of the 5 test coupons with a blank coupon of the 
same material to determine cross contaminatipn (this yields 1 procedural blank per 
each test swatch- 5 total). In addition to these swatches, the contractor shall place 
two T -shirts and two pairs of jeans in with the contaminated swatch. The contractor 
shall do this for the remaining test matrix which is outlined below in Table 1. 
Between the tests a blank cotton swatch will be washed in the washer to assess cross 
contamination. All tests will be completed using detergent (exact detergent will be 
determined by the EPA W AM). The activity remaining on the test swatches and the 
activity of the wash water shall be measured for each test replicate. 

T bl 1 R a e t t t' fl t emammg es rna nx or cross con ammatwn tes mg. 
Material/ Wash/Rinse Other Test Positive Procedural Machine 

Swatch Size Temperature Condition Swatches Control Blank Blank 
Polyester/ Cold/Cold Detergent; 5 2 5 1 
6x6in include other 

clothing 

Task C3 .6 Decontamination Technology Evaluation- Fate of Cesium During 
Laundering of Bulky Items 

The contractor shall launder each of the 5 replicate bulky items (12 by 12 inch 
sections cut from the bulky item) with a blank replicate item of the same material to 
determine cross contamination (this yields 1 procedural blank per each test swatch- 5 
total) for two different bulky item types (outlined in Table 2). All tests will be 
completed using detergent (exact detergent will be determined by the EPA W AM). 
The activity remaining on the test swatches and the activity of the wash water shall be 
measured for each test replicate. After all of these tests are completed (Tasks C3.3-
tasks C3.5) the contractor shall measure the activity ofthe washer components. 
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T bl 2 R a e tt t"£blk t . 1 t f emammg es manx or u ~Y rna ena es m~. 
Material/ Wash/Rinse Other Test Positive Procedural Machine 

Swatch Size Temperature Condition Swatches Control Blank Blank 
Cotton bulky/ Cold/Cold Detergent 5 1 5 1 
comforter 
12x12 in 
Cotton bulky Cold/Cold Detergent 5 1 5 1 
towel/ 
12x12 in 

TASK C4: FINAL REPORT 

The Contractor shall perform data analysis to determine individual and average 
decontamination factors for each of the materials. The contractor shall also provide a 
technical report in accordance with EP A/ORD technical report requirements which 
shall document the results of Task C3, including all data generated. This report can 
use the introduction and much of the experimental section of the previously 
completed report. 
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VI. DELIVERABLE SCHEDULE 

1. On a monthly basis for the duration of the project, the contractor shall submit, in 
electronic format, progress reports summarizing technical progress, problems 
encountered, monthly and cumulative financial expenditures, and cost and 
schedule variance. 

2. Bi-weekly conference calls shall be established between the EPA W AM and the 
contractor project officer during construction of the QAPP and once experimental 
work has commenced. During these conference calls the contractor shall report 
on progress made in the project and any technical issues encountered in 
implementation of the test plan. 

3. Within 30 working days of the issuance of this work assignment, a Quality 
Assurance Project Plan (QAPP) shall be provided to the EPA, in both electronic 
format (Microsoft Word, and Adobe), for Task CJ-3. The EPA WAM will then 
coordinate peer and EPA QA review of the QAPPs. The contractor shall then 
address any comments resulting from these reviews within 30 working days of 
receipt of the comments. The contractor shall then provide a final copy of the 
QAPP both in electronic and hard copy for EPA Approval. Work covered in this 
contract shall not begin until the QAP P has been approved by the EPA Quality 
Assurance Manager. The QAPPs shall contain work plans detailing how the 
experiments will be run and include a timetable for task completion. The 
contractor shall adhere to QA requirements as delineated in "Attachment #I and 
2" to this SOW. (COMPLETED) 

4. Transfer of project data (including raw data) shall occur at the conclusion of the 
work assignment which is scheduled for August 31, 2013. 

5. A technical report shall be submitted within 8 weeks after the completion of the 
testing in Task C 1-3 and no later than August 31, 2013. 

VII. REPORTING REQUIREMENTS 

1. Data generated as a result of this effort shall be shared with the EPA W AM for 
internal EPA use. 

2. Laboratory data shall be transferred electronically to the EPA W AM after the 
conclusion of each task. 

3. The technical report generated under this Work Assignment shall be subject to 
one internal EPA review and one external review. 

4. Products generated under this Statement of Work shall conform to the 
requirements of EPA's Handbook for Preparing Office of Research and 
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Development Reports (EP A/800/K-95/002). Substantive portions of this 
handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab. 

5. Prior to submission of the technical report, all of the data shall be provided to the 
EPA W AM in electronic format, specifically Microsoft Excel® spreadsheets. 
The data contained in these spreadsheets shall be presented and annotated so as to 
be readily understandable to a wide audience. 

6. Copies of any internal audit reports and responses shall be sent to the EPA W AM 
in a timely fashion. The W AM and EPA Quality Assurance Manager shall be 
immediately notified of any critical findings. 

7. The contractor shall document all data analyses including statistical models and 
related assumptions. 
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I. PERIOD OF PERFORMANCE 
The period of performance for the tasks detailed in this Statement of Work (SOW) shall be from 
date of issuance through August 30,2013. 

II. SUMMARY OF OBJECTIVES 
The current recommendation for radioactively contaminated clothing is to take the clothing off 
and bag it. It is unknown exactly how effective washing is for removing RDD contamination 
from clothing items and perhaps, more importantly, the impacts of the general public knowingly 
or unknowingly washing their contaminated clothing are not characterized. The objective of this 
work is specifically to determine the efficacy of washing for removal ofRDD contamination 
(focus on Cs137Cl RDD) and determine the fate of this Cs137 contamination after washing. The 
amount of Cs 13 7 that exits the washer and is dumped into the wastewater will also be 
determined. This work is builds upon a previous effort to evaluate the fate of Cs 13 7 so the test 
methods, protocols, as well as the previously approved Quality Assurance Project Plans (QAPP), 
and previously used facilities are applicable to this Statement of Work. It is anticipated that 
these previously developed products shall be used or adapted to the greatest extent possible. 
Modifications in detection methods may be necessary due to the introduction of new test 
materials (bulky items in addition to swatches) which will necessitate different measurement 
methodologies. 

The following shall be measured using a top loader washing machine: 
o The activity of the clothing items before and after placing in the washer, 
o The activity of the water leaving the washer, 
o The activity of the washer components after all of the tests are complete. 
EPA emergency responders will use these data to construct self help guidance for the general 
public. 

III. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) is the agency responsible for environmental 
cleanup after the release of a radiological dispersal device. It's Office of Research and 
Development National Homeland Research Center is therefore tasked to perform scientific 
studies to inform this cleanup. One aspect of this cleanup is recommendations for the general 
public. This study shall inform these recommendations that are related to the laundering of 
clothing and other porous soft surfaces. 

IV. TECHNICAL APPROACH 
The Contractor shall adapt existing test methods, protocols, and shall quantify the activity of the 
clothing items before and after they are placed in the washer as well as the activity of the water 
leaving the washer. The Contractor shall also determine the activity of the washer components 
after all of the tests are complete. Some of the tasks listed above were completed during the 
previous option period. These tasks will be noted and the text is italicized. 
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V.TASKS 
TASK C5: DEVELOP PRESENTATION FOR 2013 DECONTAMINATION CONFERENCE 
The Contractor shall draft a slide presentation for the 2013 Decontamination 
Conference. This presentation shall include synthesis of the results from this project. 
A draft of the presentation is due 1 month from award of this new task. A final 
presentation shall be due 8 weeks after award of this new task. 
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VI. DELIVERABLE SCHEDULE 

1. Deliver a draft presentation for the Decontamination Conference 4 weeks from 
award of this new task. A final presentation shall be due 8 weeks after award of 
this new task. 

2. Monthly progress reports and biweekly calls are not required for this task. The 
Contractor shall only submit financial reports for this task. 

VII. REPORTING REQUIREMENTS 

1. Products generated under this SOW shall conform to the requirements of EPA's 
Handbook for Preparing Office of Research and Development Reports 
(EPA/800/K-95/002). Substantive portions of this handbook can be found at 
www.epa.gov/nhsrc under the policy and guidance tab. 
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I. TITLE 

STATEMENT OF WORK 
Contract EP-C-10-001 

Work Assignment 3-23 

Methyl Bromide Decontamination of Materials Contaminated with Anthrax 

II. PERIOD OF PERFORMANCE 
The period of performance for the tasks detailed in this Statement of Work (SOW) 
shall be from award date - August 31, 2013. 

III. SUMMARY OF OBJECTIVES 
This work will provide data on the effectiveness of methyl bromide (MeBr) to inactivate 
B. anthracis spores on a number of materials, at ambient temperature and relative 
humidity (RH). 

\ 

IV. RELEVANCE 
The results of these tests will provide the decontamination technology user and 
stakeholder with high quality, peer-reviewed data on the effectiveness of MeBr to 
decontaminate a number of indoor and outdoor materials contaminated with B. anthracis 
spores and a surrogate. Tests will be conducted at typical room temperature and room 
RH. The results of the work will be made available to the homeland security and 
emergency response community through published reports, journal papers, and/or 
conference presentations/proceedings. The information will also be used to develop 
guidance documents pertaining to specific threat agents and release scenarios. 

V. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting 
human health and the environment from accidental and intentional releases of hazardous 
and toxic materials. According to Homeland Security Presidential Directive 1 0 (HSPD-
1 0), the EPA is tasked with developing strategies, guidelines, and plans for 
decontamination of persons, equipment, and facilities following a biological weapons 
attack. In response to this directive, the EPA Office of Research and Development 
(ORD) National Homeland Security Research Center's (NHSRC) Decontamination and 
Consequence Management Division (DCMD) is investigating methods and technologies 
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This 
work will build on the decontamination studies that have already been conducted. 

VI. SCOPE 

The primary purpose of the study is to investigate the use of MeBr fumigation to 
inactivate anthrax spores. Sufficient replicates, blanks, and positive controls shall be 
used, consistent with standard microbiological and quality assurance procedures, past 
work conducted by the contractor, and studies being currently conducted by the 
contractor. 



VII. TECHNICAL APPROACH 
For each decontamination test, the effort shall include the recovery of viable agent from 
each material before (positive control) and after decontamination. Five replicates for 
each agent-material combination shall be included in each experiment. All experiments 
described below shall be approved by the EPA Work Assignment Contracting Officer 
Representative (WACOR) prior to commencement. Test and analytical methods shall be 
adopted from past or on-going efforts, in technical consultation with the W ACOR. 

VIII. TASKS 
The Contractor shall perform the following tasks: 

1. Provide a contractor Work Plan in accordance with the terms and conditions of 
the contract. 

2. Prepare an amendment to the Quality Assurance Project Plan (QAPP) that was 
developed under W A 2-01 (Decontamination of Soil Contaminated with B. 
anthracis) for the experiments listed in this Statement of Work. Microbiological 
procedures, coupons, and measurement of temperature, RH, and MeBr fumigant 
concentrations, etc. shall be consistent with procedures used under previous 
projects with EPA. 

3. The contractor shall build and test the experimental chamber that will be used for 
the testing described in this Work Assignment (WA). The chamber shall be 
capable of maintaining temperature, relative humidity, and methyl bromide 
concentrations as desc4ribed in this W A. The chamber shall be designed to allow 
for automated control and measurement for extended time periods. 

4. Conduct experiments to quantitatively determine the effectiveness (log reduction) 
of inactivating B. anthracis (Ames strain) on six materials using MeBr gas. The 
materials for testing shall be selected in technical consultation with the W ACOR 
at the time of developing the QAPP amendment (Task 2), and may include such 
indoor and outdoor materials such as the ceiling tile, carpet, glass, painted 
wallboard, wood, and concrete. Three to four MeBr concentrations shall be 
tested, with 4-5 different elapsed times. Elapsed times may be as long as 48 hours 
or more. The majority of tests shall be conducted at ambient temperature, with 
RH controlled to a low level, such as 45%. However, a few tests may be 
conducted at alternate RH and T. A total of 20 runs (number of concentrations 
tested x number of elapsed times tested x number of environmental conditions [T 
and RH levels]) shall be assumed for developing the work plan estimate. 

5. Conduct the same matrix of experiments as described in Task 4, but using a 
surrogate spore forming microorganism such as Bacillus subtilis or B. atrophaeus. 
If feasible, experiments using B anthracis described in Task 4 may be conducted 
simultaneously in same test chamber as surrogate organism. Biological indicators 
(Bls) shall also be included in the tests with B. anthracis. The selection ofBis 
shall be conducted in technical consultation with the W A COR. 



6. Tests shall include a sufficient number of replicates, positive controls, and blanks 
- consistent with previous projects. 

7. Prepare three drafts of a test report (a draft for WACOR review and approval; a 
revised draft for peer and QA review; and a final) which shall include the test 
conditions, methods, quality assurance, and results of the tests conducted per the 
requirements ofthis SOW. The report shall conform to the requirements of EPA's 
Handbook for Preparing Office of Research and Development Reports 
(EPA/800/K-95/002). Substantive portions ofthis handbook can be found at 
www.epa.gov/nhsrc under the policy and guidance tab. 

IX. QUALITY ASSURANCE 
The contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural action; 
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with 
http://www.epa.gov/guality/qs-docs/r5-final.pdf or based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC's QMP. The QAPP 
shall be approved prior to the start of any laboratory work. Additional information 
related to QA requirements can be found at www.epa.gov/quality. 

X. DELIVERABLE SCHEDULE 

1 
2 
3 
4 

5 

6 

1. Transfer of project data shall occur via electronic mail at the conclusion of each 
test. These data shall include, where appropriate, fumigant level, temperature, RH, 
and viable organism counts for test and control coupons. 

Task Begin date Completion Date 
Upon receipt of W A approval lAW contract terms and conditions 
As soon as possible 1 month after begin date 
As soon as possible 1 month after begin date 
Completion of Task 3 7 months after start of experiments 

under this task 
Simultaneous with Task 4 7 months after start of experiments 

under this task 
As soon as possible Final draft of report due no later than 

August 31 2013. 



NHSRC QUAUTY ASSURANC! R!QUIRIMI!NTS FORM 
Atwc:hment 1. to the Statement of Work 

I GENERAL INFORMATION 

Title: 

Description: 

Project ID: 

Status: 

Number Ammendech 

QA category: 

Action Type: 

Peer Re'lflew Category: 

Security Cl .. slflcatlon: 

Project Type: 

QA.PP Stetus 1: 

QA.PP Status 2: 

QA.PP Status 3: 

Vehicle Status: 

Vehicle Type: 

Methyl Bromide Decontamination of Materials Contamln.ated with Anthrax 

Parametric tests wll be conducted at low T and RH 

C.2.3.1.3 

Original 

III 

Extramural 

IV 

Unclassified 

Applied Research 

Existing QAPP 

Not Appllcable 

Not Applicable 

Existing Vehicle 

Vehicle Number: 

Work Assignment Number: 

Oelivery(rask Order Number: 

Modification Number: 

Other: 

EP-C·l0-001 

N/A 

N/A 
N/A? 

N/A 

If you are processing an .lAG or CRADA, the responsibility for QA mqst be negotiated within the agreement. The 
TLPs In consultation with the QAMs In the Vllrtous organlz~tfons must agree on, and dQCUment, whtc:h organization will 
take the lead for QA, th.e names of the QAM and TLP from each organization, and the QA requirements that will be 
adhered to during the agreement. Include this info In the IAG/CRADA package. 

II SCOPi!. OF WORK 

Yes Does the .Statement of Work contain the ttpproprlate QA language? 

The awardee shall comply with all requirements as delineated on the "Quality Assuran~e Planning Requirements 
Form (QARF)" Included with this extramural action. The contractor shall prepare a QAPP In accordance with the 
R-2 and R-5 and/or the attachments provided with the SOW. The QAPP must be approved ptior to the start of 
any work. Additional Information related to QA requirements can be found at 
http://www.epa.gov/quality/qs-docs/rS-final.pdf 

Yes Does this extramural action involve the collection, generation, use, and/or reporting of environmental data; the 
design, construction, and operation of environmental technologies; or development of software, models, or 
methods? 
(If "No" then skip to Section N, and sign. the form.) 

No Will the spw or any subsequent work assignments or task orders Involve any cross-organizational efforts 
within EPA? 

Yes Has a QAPP already been approved for the activities specified in the SOW? 
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Provide the title, date or revision number, end date of QA approval: 
Oeeontamlnatlon of Soli Contaminated with B. anthrads, 11/17/11, 11/21/11 
Does the QAPP require any nwlslon ()y the contractor"'• 

Amendment(s) will be needed 

No Is an appNceble QAPfl' In tt1e proajSS Of being prepatec~, reviled, or approved by !PA personnel tor Mtlre use 
by the oontnlctor? (QA approval must be obtain«< before the cont:radl:or can start work.) 

u The term "contractOI'" applies lt,HJSely het'e, such that tiS applicable, this term can also nutan "awardee", 
"cooperator" and/or "grantee". Llk!Jwise. the term "contract" includes "agreements" and other vehicles. ? 

IU QA DOCUMENTATION OPTIONS 

All documentation specified under •other" must be defined in the NHSRC Qualfty Management Plan and be consistent 
with requirements defined In EPA Manual 5360 Al. For all items checked below, then!: must be adequate Information In 
the sow (or Its appendices) for the offeror to develop this documentation. Where applicable, reference a specific 
section of the SOW. (R~2 rems to EPA RetWiremetlt$ for Qualtty Maattgement pians (QAIR·Z) (EPA/24IJIS..Olf002, 
03(20/01.) lind R-5 refers to EPA BfR!JlntiT!Mt:f for OUI{/tv Arsut'Jl.Ot:e PCQ(egt films CQA/8·5) (EPA/240/8.01./003, 
03/20101). CQPies of these documents 11re available at lltt&uLatww·II&GvltBI.f(ft::tiql docs./1tml. J 

After Award Documentation 

R2 Documentation of an organization's Quality System. QMP -..eloped In aa:ordanc:e with: 

R2 and RS 

IV SJGIINATUU BLOCK 

COmbined documentation of an organization's Quality System artd application of QA and 
QC to the single project covered by the contract: Developed In accordance wlth: 

Documentation of the applk:etlon of QA and QC activities to appticabltt project(s). 
Developed 1 n a(:I;;OI'dorn:e with: 

Programmatic QA Project Plan with supplements for each specific project, developed In 
accordance with: 

The signatures below verify that the Stabmlent of Work (SOW) has been reviewed to ascertain the neceuary QA and 
QC activities required to comply with EPA Order 5360.1 A2, t:fuJt the COR understands these reqt.Jirements, and that the 
COR will ensure that the quality irements indicated on the previous pages of this form are Incorporated Into all 
associated SOWs. (Sign/date w, obtain a -concurrence signature from the QA St:llff, snd swmft the ftmrl along 
with the other extramural documentation.) 

--~;;..:.-.~~---'--.:...--- ·y\:1m)0\A ~/~"ttl a<.. '1\~t.~-\ 
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Date 



An applied research project Is a study to demonstrate the perfoonance of technologiea under d$tlned conditionS. These studies are often pilot· 
or field-scale. The following requirements should be addressed as appUcable. 

SECTION 0.0, APPROVAL BY PROJECT PARTICIPANTS 

The EPA Technical Lead Person (TLP) shall be responsible for obtaining signatures of appropriate project participants on the slgl18ture 
page of the QA plan, documenting agreement to project objectives and the aPJ)r'OaCh for evalyatlng these objectives. 

A distribution list shall be provide<! to facUitate the distribution of the moat teoent current version of the QAPP to all the principal project 
participanlS. 

SECTION 1.0, PROJECT DESCRIPTION AND OBJECTIVES 

1.1 The purpose of study shall be clearly stated. 

1.2 The process, site, facility, and/or environmental system to be tested mau be described. 

1.3 Project objectives shall be clearly statod and ldent!fled as primary or non-primary. 

SECTION 2.0, PROJECT ORGANIZATION 

2.1 Key points of contact for each organtz8tlon Involved In the project shall be Identified. 

2.2 Nl QA Managers and their relationship In the organizations (le., location within each organization) shaH be ldentlfled with 
evidence that the QA Manager Is independent of project management. 

2.3 . Responsibilities of all other project participants and thtiir relationship to other project participants shall be Identified, meaning that 
organtzattons responsible for planning, coordination, sample collection, sample custody, measurements (le., analyllcal, physical, and process), 
data reduc;tlon, data valldlltlon, and report preparation shall be clearly Identified. · 

SECTION 3.0, EXPERIMENTAL APPROACH 

3.1 The general approach and the test cOnditions for each experimental phase shaU be provided. The statistical methods that will be 
used to evaluate the data (I.e., AAOVA. or summary statistics) should be Identified. 

(NOTE: hi deemed appropriate to the .project by the TLP, the Information requested In Sections 3.2, 3.3, and 3.4 may be presented here or In 
Section 4; the Information requested In Sections 3.5 may be presented here or In Section 5; and the information requested In Sections 3.6 may 
be p.,._.nted here orin Section 7.) 

3.2 The sampllng atrategy shall be Included and evidence m\J$t be presented to dernonatrate that the atrategy Is appropriate for 
meeting prii'Niry project objectives, I.e., a description of the statistical method or scientific: rationale used to select sample sites and number of 
samples shall be provided. 

3:3 Sampllnglmonitorlng points for all measurements (£e., lncludilg locations and ~ss points) shall be Identified. 

3.4 The frequency of elilmpling/monltorlng events, as weH u the numbers for each sample type and/or location shall be provided, 
Including QC and reserve samples. 

3.5 Nl measurements (I.e., analytical [chemical, microbiological, assays]. physlca~ and process) shall be Identified for each sample 
type or process, and project-speclflc target analytes shall be listed and classified as critical or noncritical in the QAPP. 

3.6 The planned approach (statistical and/or non-statistlcaQ for evaluating project objectives shall be Included. 

SECTION 4.0, SAMPLING PROCEDURES 

4.1 Whenever applicable, the method used to establish steady-state conditions shall be described. 

4,2 KnoWI'I slte_speciflc factors that may affect sampling/monitoring procedures shau be described. 

4.3 Any site preparation net!ded prior to sampling/monitoring shall be described. 

4.4 Each sampling/monitoring procedure to be used shall be dlecussed or referenced. If com positing or ap~ samples, those 
procedures shall be described. 

4.5 For samples requiring a split sample for either QAIQC purposes or for shipment to a different laboratory, the QAPP $hal Identify 
Who Is responsible for splitting samples, and Where lhe splitting Is performed (e.g., field versus lab). 

4.6 If sampling/monitoring eq~""'ent Is used to collect critical melilsurement data (le, used to calculate the final ®ncentratlon of a 
critical parameter), the QAPP shall describe how the sampling equipment Is caRbrated, the frequency at which lis calibrated,. and the 
acceptance criteria for calibration or calibration verification, as appropriate. · 

4. 7 If sampling/monitoring equipment is used to collect critl~l meesurament data, the QAPP shaU describe how cross-contamination 
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be~n samples Is avoided. 

4.8 The QAPP shan Include a discussion of the procedures to be used to assure that representative sam plea ere cOlleCted. 

4.9 A list of sample quantities to be collected, and the sample amount required for each analysis, Including ac sample analysis, shall 
be specified. 

4.1 0 Containers used for sample collection, transport, and storage for each sample type shall be described. 

4.11 Describe how samples are uniquely Identified. 

4.12 Sample preservation methods (e.g., refrigeration, acidificatiOn, etc.), Including specific reag~ms. equipment, and supplies 
required for sample preservation shall be desc:rlbed. 

4.13 Holding time requirements shall be noted. 

4.14 Procedures for packing and shipping samples shall be desct1bed. 

4.15 Procedures to maintain chain_ of_ custody (e.g., custody seals, records) during transfer from the field to the JaboratoJY, In the 
laboratoJY, and among contractors !ilnd subcontractors shall be described to ensure that sample Integrity Is maintained. 

4.16 Sample archiVal requirements for each relevant organization shall be provided. 

SECTION 5.0, TESTING AND MEASUREMENT PROTOCOLS 

5.1 Each measurement method to be used shall be described in delal or referenced. Modlfidatlons to EPA_ approved or similarly 
validated methods shaD be specified. 

5.2 For unproven methods, verlflcatlon data applk:able to expeeted matrloe$ shall be Included in the QAPP meanJng the QAPP shaM 
provide evidence that the proposed method Is capable of achieving th!t deslnld performance. 

5.3 For measurements which require a ca!ibmted system, the QAPP shall include specific calibration procedures applicable to each 
project target ana~. end the procedures for verifying both Initial and conti'lutng caUbnttions (including frequency and acceptanoo criteria, and 
corrective actions to be performed If acceptance criteria are not met). 

SECTION 8.0, QA/QC CHECKS 

6.1 A1 a minimum, the QAPP shallnclude quantitative acceptance criteria for QA objectives associated With l!ltCUret:y, precision, 
det~n Nmlts, and completeness for critical measurements (process, physical, and analytical, as appUcable) for each matrix. 

6.2 Any additional project-specific QA objectives shall be presented, Including acceptance criteria. This Includes items such as mesa 
belance requirements. 

6.3 The specific procedures used to assess all Identified QA objectives shan be My described. 

6.4 The QAPP shall Hst and define aH other QC checks and/or procedures (19.g., blanks, surrogates, controls, etc.) used for the 
project, both field and laboratoJY. · 

6.5 For each specified QC check or procedure, required frequencies, associated acceptance criteria, and CQI'IliCttve actiQns to be 
performed If acceptance criteria are not met shall be included. 

SECTION 7.0, DATA REPORTING, DATA REDUCTION, AND DATA VALIDATION 

7.1 · The reporting requtmrnents (e.g., units, reporting method [wet or dJY]) for each measurement and matrix shal be ldentHled. 

7.2 The deltverables expected from each organization responsible for field and laboratoJY activities shall be liSted. 

7.3 Data reduction procedures specific to the project, and also specifiC to each organization, shall be summarized. 

7.4 Data validation procedures specific to each organiZation used to ensure the reporting of accurate proje<:t data to Internal and 
external clients shall be summarized. · 

7.5 Data storage requirements tor each organization shall be provided. 

7.6 The product document that will be prepared for the project shall be specified (e.g., joumalartlcle, final report, etc.). The contents 
of this document can be referanced to a NHSRC or program-specific QMP, if appropriate. 

SECTION 8.0, ASSESSMENTS 

8.1 The QAPP shall identify al scheduled audits (I.e., both technieal system audits rrSA.sJ and performance evaluations [PEl!]) to be 
performed, Who wtn perform these audits, and who will receive the audit reports. 
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8.2 The QAPP shall provide procedures that are to be followed that wll ensure that necessary corrective actions wil be performed. 

8.3 The responsible party(-ies) for Implementing corrective ~ns shall be identified. 

SECTION 9.0, REFERENCES 
References shall be provided either In the body of the text as footnotes or ln a separate section. 

Attachment I 2 

NHSRCQA 
To the Statement of Work 

Requirements/Definitions List 
EPAs Quality System Webelta: htto;lfwww.tpjl.AfltlaYilltX 
EPA's Requirements and GUidan.ce Documents: http://www.epa.gqvfqualltvlga dpca.hb»l 
EPA's Quality Systam Webeltlt: tmPi/lmm·tpa1qQv{,gyal!lylgf=docslr5.;f!nti·RCU 

In accordance with EPA Order 5360.1 A2, conformance to ANSUASQC e• mutt bt demonstrated by submitting the quality do<:umentatlon 
described herein. All Quality documentation shall be submitted to the Government for review. The Government wil.l review and retom the 
quality documentation, with comments, and Indicate approval or disapproval. If the quality documentation Is not approved, It must be revised 
to address all comments and shall be resubmitted to the Government for approval. Work involving environmental data collection, generation, 
use, or reporting shall not commence until the Government has approve the quality docume,ntatlon. The Quality Assurance Project Plan 
(QAPP) shall be aubmltted to the Government at leaat thirty (30) days prior to the beginning of any environmental date gathering or 
generation activity in order to anow sufficient time fol' review a.nd revlalons to be completed. Mer the Government hat approved the quality 
documentation, the Contractor shall also Implement It aa written and approved tiy the Government. 

NHSBC't Oual!tv Syatern Speclfltat!ont for Extramural ActiqDI -

Thaae requirements typically pertain to tingle project efforts. The flve apeclflcatlona are: 

(1) a description of the organization's Quality System (QS) and Information regarding how this QS Is documented, 
communicated and Implemented; · 

(2) an organizational chait showing the position of the QA function; 
(3) delineation of the authority and responslbllltl• of the QA function; 
(4) the background and experience of the QA personnel who will be anlgned to the proje~ and 
(6) the organization's general approach for accomplishing the QA specifications In the SOW. 

NHSRC QA Reauimments/Deflnjtions List 
Category Level Designations (determines the lev~l of QA required): 

D 
D 
D 
D 

Category 1 Project - applicable to studies performed to generate data used for enforcement activitiea, litigation, or research project 
Involving human subjects. The QAPP shall address all element$ listed in 'EPA Requirements for QA Project Plans, EPA OAIR-5. 

Category II ProJect - applicalmt to studies performed to generate data used in support of the deVelopment of environmental 
regulations or standards. The QAPP shaQ addreaa all elements listed iO "EPA Requlrementa for QA Project Plans, EPA QAIR-5. 

Category Ill Project- applicable to projec:tllnvolvlng applied research or ted\nology evaluations. The QAPP shall address the 
applicable sections of "EPA Requirementa for QA Project Plana, EPA QA/R-5 as outlined In the NHSRC'a QMP: ~P 
requirementa for the specific project type (see below). 

category IV Project- applicable to pi'Qjecta Involving baaic ..._rch or preliminary data gathering activities. The QAPP shall 
addreas the applicable sections of "EPA Requirements for QA Project Plans, EPA QA/R-6 aa outlined In the NHSRC's QMP 
QAPP requirementa for the specifiC project type (see below). 

Project Types: 
Theee ol.ltllrt• of NHSRC'I QAPP Requirements for various project types, from Appendix B of the NHSRC QMP (except where 
otherwise notacf), are condenNCI from typiCIIIJy applicable sect1001 of R-1 (EPA Requirt~menl:a for QA Project Plans) and are 
Intended to MM • 1 $ttrtlng point when preparing a QAPP. These lisle and th$lr format may not fit evecy research scenario and 
QAPP'a must conform to applicable sections of R-5 ln a way that fully describes the research plan and appropriate QA and QC measures to 
ensure that the data are of adequate quality and quantity to fit their intended purpose. 

D Applied Research Project • pertains to a study performed to generate data to demonstrate the performance of accepted 
processes or technologies under defined conditlont. These studies ant often pilot· or field-scale. The QAPP shall address all 
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D 
0 

D 
D 
D 
D 
D 

D 

requlre'"'nts listed In "QAPP Requirements for Applied Research Projects• from Appendix B of the NHSRC QMP. 

Basic Research Project· pertains to a study petformed to generate data used to evaluate unproven theories, processes, 01' 
technologies. These studies are often bench-scale. The QAPP shall address all requirements listed In "QA.PP Requirements for 
Basic Research Projects" from Appendix B of the NHSRC QMP. 

Design, Construction, and/or Operation of Environmental Technology Project· pertains to environmental technology 
designed, oonstruotad and/or operated by and/or for EPA. The QAPP shall address requirements in the EPA Quality System 
document "Guidance on Quality Assurance for Environmental Technology Design, Construction, and Operation" G-11, at 
http;/ty.iww.epa.govJqualit)'/QS.9QC8/q11-finai..Q5.pdf. For additional information, you may refer to Part C of "Specifications and 
Guidelines for Quality Systems for Environmental Data Colleatlon and Environmental Technology: ANSI/ASQC E4-1994, American 
Society for Quality Control, Milwaukee, WI, Januaty 1995. 

Geotpatlal Data Quality Assurance Project -pertains to data co11ecti011; data processing and analysis; and data validation of 
geospatial applications. The QAPP shall address requirements in the EPA Quality Syatem document "Guidance for Geospatial 
Data Quality Assurenoe Project Plana• G-5S at http;Jfwwtt.epa.goylqyal!ty/QS-docs/q6g-flna!-OS.pdf. 

Method Development Project· pertains to situations where there 18 no existing standard method, or a standard rnathod needs to 
be significantly modified for a spectflo application. The QAPP shall address all requirements listed In "QAPP Requirements for 
Method Development Projects• from Appendix B of the NHSRC QMP. · 

Model Development Project- includes all types of mathematical models Including static, dynamic, determinlatic, stochastic, 
mechanistic, empirical, etc. The QAPP shall address requirements In the EPA Quality System document "Guidance for Quality 
Assurance Project Plans for Modeling" G-5M at httD:Ifwww.epa.goy/qualltYIQS-docs/a5m·flnal.pdf, 

Sampling and Analysis Project • pertains to the collection and analysis of 88mPies with no objectives other than to provide 
characterltatlon or monitoring Information. The QAPP shall address an requirements I.Jsted In "OAPP Requirements for Sampling 
and Analysis Projects" frotn Appendix B of the NHSRC QMP. 

Sec:on@ry Data Project • pertains to environmental data collected from other sources, by or for EPA, that are used for purposes 
other than those originally intended. Sources may Include: ilte~re. Industry surveys, compilations from computerized databases 
and Information systems, and computerized or mathematical models of environmental processes. The QAPP shall address all 
requirements liated in "QAPP Requirements for Secondary Data Projects" from Appendix B of the NHSRC QMP. 

Software Development and Data Management PrOject~ pertalns to softWare development, software/hardware 
~Systems development, database design and maintenance, data validation and verification systems. The QAPP shan addre$$ an 
requirements liatecl In "QAPP Requirements for Software Development Projects" from Appendix B of the NHSRC QMP. 

Definitions: 

Environmental Data • These ate any measurement or Information that describe environmental processes, location, or conditions: ecological 
or health effects directly from measurements, produced from software and models, and compiled from other sources such as data bases or 
the literature. For EPA, environmental data include informatlon.dOIIected directly from measurements, produced from software and models, 
and complied from other sources such as data bases or rrterature. 

Incremental Funding • Incremental funding is partial funding, no new work. 

Quality Assurance (QA) • Quality assurance is a system of management activities to ensure that a process; Item, or service Is of the type 
and quallty.needed by the customer. H deals with setting policy and running an administrative system of management controls that cover 
planning, implementation, and review of d~ta collection activities and the use of data in decision making. Quality assurance is just one part of 
a quality system. 

Quality Assurance Project Plan (QAPP) ·A QAPP Is a document that describes the necessary quality assurance, quality control, ind other 
technical activities that must be Implemented to ensure that the results of the work performed will satisfy the stated performance criteria. A 
QAPP d~uments project-speclflc Information, 

Quality Control (QC) - Quality control Is a technical function that Includes all the scientific precautions, such as calibrations and duplications, 
which are needed to acquire data of known and adequate quality. 

Quality Management Plan (QMP) -A QMP is a document that ducrlbes an orgenlzation'slprogram's quallty system In terms of the 
organizational structure, policy and procedures, functional responsibilities of management and staff,. lines of authority, and required interfaces 
for those planning, Implementing, documenting, and assessing all actMties conducted. A QMP documents the overall organization/program, 
and Is primarily applicable to multi-year, multi-project e.trorts. An organlzatlon'slprogram's QMP shall address all elements listed in the 
'Requirements for Quality Management Plans• In Appendix B of the NHSRC QMP. 
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Quality System • A quality system is the meana by which an organization manages Its quality aspects In a systematic, organized manner and 
provides a framework for planning, implementing, and assessing Work perfonned by an organization and for carrying out requlrad quality 
auurance and quality control activities. 

R·2. EPA Requirements for Quality Management Plans (EPA/240fB..Q11002) March. 2001 http:Jtwww.epa.gov/guaUty!QS-dccatr2-flnai.Qdf. 

R-5. EPA Requirements for Quality Management Plans (EPA/240fB..011002) March, 2001 hUQ:I/www,A.gov/gualjty!QS-docslr5:flnal.pdf. 

Substantive Change - Substantive cha11ge Ia any change In an activity that may alter the quality of data being used, generated, or gathered. · 

Technical Lead P•rson (TLP)- This person is technically responsible foi' the project. For extramural contract· work, the TLP is typically the 
contracting omoer's representative (COR). For intramural work, the TLP is typiCally the Principal Investigator. 

Abbreviations: 
COR Contracting omoer's Representative 

NHSRC National Homeland Security Research Center 

NRMRL National Risk Management Research Laboratory 

QAID Quality Assurance Identification 
QAPP Quality Assurance Project Plln 
QS Quality System 

TLP Technical Laad Parson 

Attachment #2 to the Statement of Work 
Revision 1. March 2006 
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lAG Interagency Agreement 

QA Quality Assuran.ce 

QAM Quality Assurance Manager 

QMP Quality Management Plan 

sow Statement of Work 

CRADA Cooperative Research & Development Agreement 
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I. TITLE 

STATEMENT OF WORK 
Contract EP-C-10-001 

Work Assignment #3-23 
Amendment 01 

Methyl Bromide Decontamination of Materials Contaminated with Anthrax 

II. PERIOD OF PERFORMANCE 
The period of performance for the tasks detailed in this Statement of Work (SOW) 
shall be from date of award- August 31,2013. 

III. SUMMARY OF OBJECTIVES 
This work will provide data on the effectiveness of methyl bromide (MeBr) to inactivate 
B. anthracis spores on a number of materials, at ambient temperature and relative 
humidity (RH). 

IV. RELEVANCE 
The results of these tests will provide the decontamination technology user and 
stakeholder with high quality, peer-reviewed data on the effectiveness of MeBr to 
decontaminate a number of indoor and outdoor materials contaminated with B. anthracis 
spores and a surrogate. Tests will be conducted at typical room temperature and room 
RH. The results of the work will be made available to the homeland security and 
emergency response community through published reports, journal papers, and/or 
conference presentations/proceedings. The information will also be used to develop 
guidance documents pertaining to specific threat agents and release scenarios. 

V. BACKGROUND 
The U.S. Environmental Protection Agency (EPA) has the responsibility for protecting 
human health and the environment from accidental and intentional releases of hazardous 
and toxic materials. According to Homeland Security Presidential Directive 10 (HSPD-
1 0), the EPA is tasked with developing strategies, guidelines, and plans for 
decontamination of persons, equipment, and facilities following a biological weapons 
attack. In response to this directive, the EPA Office of Research and Development 
(ORD) National Homeland Security Research Center's (NHSRC) Decontamination and 
Consequence Management Division (DCMD) is investigating methods and technologies 
for the inactivation of spores (e.g., Bacillus anthracis Ames) on materials/surfaces. This 
work will build on the decontamination studies that have already been conducted. 

VI. SCOPE 

The primary purpose of the study is to investigate the use of MeBr fumigation to 
inactivate anthrax spores. Sufficient replicates, blanks, and positive controls shall be 
used, consistent with standard microbiological and quality assurance procedures, past 
work conducted by the contractor, and studies being currently conducted by the 
contractor. 



VII. TECHNICAL APPROACH 
For each decontamination test, the effort shall include the recovery of viable agent from 
each material before (positive control) and after decontamination. Five replicates for 
each agent-material combination shall be included in each experiment. All experiments 
described below shall be approved by the EPA Work Assignment Manager (W ACOR) 
prior to commencement. Test and analytical methods shall be adopted from past or on
going efforts, in technical consultation with the W ACOR. 

VIII. TASKS 

The Contractor shall perform the following tasks after receiving an approved Work 
Assignment and preparing a Work Plan in accordance with contract terms and conditions: 

1. Prepare an amendment to the Quality Assurance Project Plan (QAPP) that was 
developed under W A 2-01 (Decontamination of Soil Contaminated with B. 
anthracis) for the experiments listed in this SoW. Microbiological procedures, 
coupons, and measurement of temperature, RH, and MeBr fumigant 
concentrations, etc. shall be consistent with procedures used under previous 
projects with EPA. 

2. The contractor shall build and test the experimental chamber that will be used for 
the testing described in this Work Assignment (WA). The chamber shall be 
capable of maintaining temperature, relative humidity, and methyl bromide 
concentrations as described in this W A. The chamber shall be designed to allow 
for automated data acquisition and control (if feasible) and measurement for 
extended time periods. 

3. Conduct experiments to quantitatively determine the effectiveness (log reduction) 
of inactivating B. anthracis (Ames strain) on six materials using MeBr gas. The 
materials for testing shall be selected in consultation with the W ACOR at the time 
of developing the QAPP amendment (Task 1 ), and may include such indoor and 
outdoor materials such as the ceiling tile, carpet, glass, painted wallboard, wood, 
and concrete. Up to three or four MeBr concentrations shall be tested, with 3-5 
different elapsed times. Elapsed times may be as long as 48 hours or more, for a 
maximum of 10 tests. The majority oftests shall be conducted at ambient 
temperature, with RH controlled to a low level, such as 45%. However, a few 
tests may be conducted at alternate RH and T. A total of 15 runs (number of 
concentrations tested x number of elapsed times tested x number of environmental 
conditions [T and RH levels]) shall be assumed for developing the work plan 
estimate. 

4. Conduct the same matrix of experiments as described in Task 3, but using a 
surrogate spore forming microorganism such as Bacillus subtilis, B. atrophaeus, 
or Geobacillus stearothermophilus. If feasible, experiments using B anthracis 
described in Task 3 may be conducted simultaneously in same test chamber as 
surrogate organism. Biological indicators (Bls) shall also be included in the tests 



with B. anthracis. The selection of Bls shall be conducted in technical 
consultation with the W ACOR. 

5. Tests shall include a sufficient number of replicates, positive controls, and blanks 
-consistent with previous projects. 

6. Prepare two drafts of a test report (a draft for WACOR, peer, and QA review; and 
a final report, revised per WACOR, peer and QA review comments) which shall 
include the test conditions, methods, quality assurance, and results of the tests 
conducted per the requirements of this SOW. The report shall conform to the 
requirements ofEPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions ofthis 
handbook can be found at www.epa.gov/nhsrc under the policy and guidance tab. 

IX. QUALITY ASSURANCE 
The Contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural action; 
see attachment #1 and #2. The contractor shall prepare a QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf or based on the type of research that is 
being conducted. For guidance on preparing a research-specific QAPP, the preparer 
should refer to the project specific requirements provided in NHSRC's QMP. The QAPP 
shall be approved prior to the start of any laboratory work. Additional information 
related to QA requirements can be found at www.epa.gov/quality. 

X. DELIVERABLE SCHEDULE 

1 
2 
3 

4 

5 
6 

1. Transfer of project data shall occur via electronic mail at the conclusion of each 
test. These data shall include, where appropriate, fumigant level, temperature, RH, 
and viable organism counts for test and control coupons. 

Task Begin date Completion Date 
As soon as possible 1 month after begin date 
As soon as possible 1 month after begin date 
Completion of Task 2 7 months after start of experiments 

under this task 
Simultaneous with Task 3 7 months after start of experiments 

under this task 
ongoing ongoing 
As soon as possible Final draft of report due August 31 

2013. 
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I. PERIOD OF PERFORMANCE 
The period of performance for the tasks detailed in this Statement of Work (SOW) shall begin at 
date of award and end August 30, 2013. 

II. SUMMARY OF OBJECTIVES 
The performance of a HEP A Ultra Vacuum and a compressed gas duster shall be evaluated for 
the removal of simulated Improvised Nuclear Device (IND) fallout particles from two standard 
response asset test coupons. These coupons could represent surfaces found on the outside of 
response vehicles or sensitive equipment. This work is based on a similar evaluation recently 
accomplished under the EPA's Technology Testing and Evaluation Program (TTEP), which has 
developed the test methods, protocols, Quality Assurance Project Plans (QAPP), and facilities 
applicable to this Statement of Work for evaluation of a rotating jet technology for removal of 
IND particles. It is anticipated that these previously developed products will be used or adapted 
to the greatest extent possible. Modifications in contamination methods and detection may be 
necessary to study the effects of different size ranges of fallout particles. 

The technology performance evaluations shall include the determination ofthe amount of any 
remaining contamination following application of the decontamination technologies, and shall 
evaluate specific parameters related to deployment of the technologies in an operational setting. 
Responders will use this data to determine if these technologies can remove IND fallout from 
response assets. 

III. BACKGROUND 
Federal Emergency Management Agency (FEMA) is working to prepare for response and 
recovery to an IND. As a part of these preparations, it is partnering with other government 
agencies, including the U.S. Environmental Protection Agency (EPA), to perform scientific 
studies to inform response and recovery. One of these efforts is the assessment of gross 
decontamination of surfaces contaminated with IND fallout. The EPA was chosen to perform 
this work because it has the responsibility for clean-up after an IND. 

IV. TECHNICAL APPROACH 
The Contractor shall adapt existing test methods, protocols, and Quality Assurance Project Plans 
(QAPP) and shall demonstrate and quantify the performance ofUltra HEPA vacuum and the 
compressed gas duster, under realistic conditions, for removal of fallout simulant from two 
coupon types. The Contractor shall evaluate the performance ofthe rotating jet technology 
including: the decontamination factor (DF), time required to achieve that decontamination factor, 
difficulty of using the technology under realistic conditions, and an estimate of the costs 
(including disposal and secondary wastes estimates), constraints, and other factors such as 
quantity of waste generated, which would accompany application of the technology in an urban 
decontamination scenario. The Contractor shall also document other pertinent information 
relative to the technology application such as equipment required, mobility issues associated 
with equipment, decontamination of equipment, work crew sizes, and PPE that will affect the 
technology's effectiveness. 
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V.TASKS 

The Contractor shall prepare and submit a Work Plan according to the terms and 
conditions of the contract that addresses: 

TASK 1: PREPARATION AND APPROVAL OF THE QAPP PLAN 
The Contractor shall comply with all requirements as delineated on the "Quality 
Assurance Planning Requirements Form (QARF)" included with this extramural 
action, see attachment #1 and #2. The contractor shall prepare a QAPP in 
accordance with http://www.epa.gov/quality/qs-docs/r5-final.pdfbased on the type of 
research that is being conducted. For guidance on preparing a research-specific 
QAPP, the preparer should refer to the project specific requirements provided in 
NHSRC's QMP. The QAPP must be approved by EPA prior to the start of any 
laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/quality. If possible the previous QAPP developed for evaluation ofthe 
rotating jet technology for removal of IND fallout shall be amended in place of 
constructing a new QAPP. 

The QAPP shall include a rigorous demonstration of the final test methods and 
procedures to verify their efficacy. The draft QAPP will be reviewed by the EPA 
W ACOR and the EPA Quality Assurance Manager. The contractor shall respond to 
comments and submit the QAPP for final approval to the EPA W ACOR and EPA 
Quality Assurance Manager. The QAPP, including any amendments, must be 
approved by the USEP A in writing (e.g., signature on the approval page) prior to the 
start of any work. 

TASK 2: GENERATION OF SIMULATED FALLOUT 
The contractor shall amend the surrogate used in previous decontamination studies to 
incorporate smaller sized particles. The EPA W ACOR will provide technical 
direction regarding the exact particle sizes. These shall be tagged with a different 
radionuclide than Cs-137 if necessary. The contractor shall also develop a method to 
reproducibly(± 25%) deposit the contaminant on 6 by 6 inch coarse aggregate 
concrete coupons in horizontal orientation. 

The Contractor shall propose the method to be used to characterize the coupons, both 
before and after deposition of the contamination (at a minimum the characteristics, 
distribution, and amount of contamination), and after application of the 
decontamination technology. 

TASK 3: TECHNOLOGY TESTING- EXECUTION 
The contractor shall obtain coupons that are representative of response assets 
including sensitive equipment. The EPA W ACOR will provide technical direction to 
determine what substrates to select. During testing and deposition relative humidity 
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shall be maintained and documented at 50% ± 10% RH and ambient temperature 
shall be maintained and documented at 75 deg F ± 3 deg F. Test coupons (5) and 
positive control coupons (2) shall be contaminated with simulated fallout and the test 
coupons shall be decontaminated using the HEP A Ultra Vacuum or the Compressed 
Gas Duster leaving the coupons in the horizontal orientation. The activities from the 
positive control coupons and the test coupons shall be used to calculate the 
decontamination factor. The Compressed Gas Duster will likely blow the 
contamination off of the coupon but does not collect these particles. At least 2 of 
these test coupons shall be decontaminated with a procedural blank in the same 
closed box or bag to evaluate cross contamination. 

In addition to determining the decontamination factor, the Contractor shall evaluate 
time required to achieve that decontamination factor, difficulty of using the 
technology under realistic conditions, and an estimate of the costs (including disposal 
and secondary wastes estimates), constraints, and other factors such as quantity of 
waste generated, which would accompany application of the technology in an urban 
decontamination scenario. The Contractor shall also document other pertinent 
information relative to the technology application such as equipment required, 
mobility issues associated with equipment, decontamination of equipment, work crew 
sizes, and PPE that will affect the technology's effectiveness. The Contractor shall 
operate the equipment/technology being tested according to the procedures (i.e., 
standard operating procedures, method, instructions, etc.) provided by the vendor and 
included in the approved QAPP. The contractor is not expected to evaluate the 
functionality of sensitive equipment if it is selected for testing. 

TASK 4: TECHNOLOGY REPORT 

The Contractor shall perform data analysis to determine percent removals and 
decontamination factors for the above tests and provide a technical report which shall 
document the results of Task 3, including all data generated. 
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VI. DELIVERABLE SCHEDULE 

1. On a monthly basis for the duration of the project, the contractor shall submit, in 
electronic format, progress reports summarizing technical progress, problems 
encountered, monthly and cumulative financial expenditures, and cost and 
schedule variance. 

2. Bi-weekly conference calls shall be established between the EPA WACOR and 
the contractor project officer. During these conference calls the contractor shall 
report on progress made in the project and any technical issues encountered in 
implementation of the test plan. 

3. Within 30 working days of the issuance of this Work Assignment, Quality 
Assurance Project Plan (QAPP) shall be provided to the EPA, in both electronic 
format (Microsoft Word, and Adobe), for Task 1-3. The EPA WACOR will then 
coordinate peer and EPA QA review of the QAPPs. The contractor shall then 
address any comments resulting from these reviews within 30 working days of 
receipt of the comments. The contractor shall then provide a final copy of the 
QAPP both in electronic and hard copy for EPA Approval. Work covered in this 
contract shall not begin until the QAPP has been approved by the EPA Quality 
Assurance Manager. The QAPPs shall contain work plans detailing how the 
experiments will be run and include a timetable for task completion. The 
Contractor shall adhere to QA requirements as delineated in "Attachment #1 and 
2" to this Statement of Work (SOW). 

4. A single draft technical report documenting the results of all tasks shall be 
submitted to the W ACOR no later than 1 month after completion of Task 3. The 
WACOR will review the draft report, coordinate a peer review and QA review, 
and provide all comments (WACOR, three peer reviewers, QA) to the Contractor 
within 30 calendar days of receipt of the draft. The contractor shall resolve these 
comments within 14 calendar days of their receipt and the final technical report 
will be accepted by the W ACOR after all comments have been resolved. 

VII. REPORTING REQUIREMENTS 

1. Data generated as a result of this effort shall be shared with the EPA W ACOR for 
internal EPA use. 

2. Laboratory data shall be transferred electronically to the EPA W ACOR after the 
conclusion of each task. 

3. Any products (test plans, conference proceedings, and reports) using the data 
generated under this Work Assignment shall be subject to one internal EPA 
review and one external review and must go through EPA's clearance process. 
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4. The report and any other products using the data generated under this SOW shall 
conform to the requirements of EPA's Handbook for Preparing Office of 
Research and Development Reports (EPA/800/K-95/002). Substantive portions 
of this handbook can be found at www.epa.gov/nhsrc under the policy and 
guidance tab. 

5. Prior to submission ofthe draft data brief, all ofthe data shall be given to the EPA 
W ACOR in electronic format, specifically Microsoft Excel® spreadsheets. The 
data contained in these spreadsheets shall be presented and annotated so as to be 
readily understandable to a wide audience. 

6. Copies of any internal audit reports and responses shall be sent to the EPA 
W ACOR in a timely fashion. The W ACOR and EPA Quality Assurance 
Manager shall be immediately notified of any critical findings. 

7. The contractor shall document all data analyses including statistical models and 
related assumptions. 
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I. TITLE 

STATEMENT OF WORK 

Contract Number EP-C-10-001 
WA3-26 

Using the EPA Experimental Design Protocol for Radiological Contaminant Persistence and 
Decontamination in Drinking Water Pipes 

II. PERIOD OF PERFORMANCE 

Issuance through August 31, 2013 

III. BACKGROUND 

The EPA's National Homeland Security Research Center (NHSRC) conducts research to protect, 
detect, respond to, and recover from terrorist attacks on the nation's water and wastewater 
infrastructure. Among concerns of such attacks is the adsorption of contaminants introduced into 
drinking water distribution systems to pipe walls and any corrosion or biofilm on interior pipe 
surfaces. Adsorbed contaminants could slough off over time, potentially endangering public 
health and prolonging the effects of the attack. Research is needed to better understand the 
adherence and persistence of selected contaminants on pipe walls and methods for successful 
decontamination and treatment. 

Multiple research studies have been conducted to determine the adsorption of particular 
chemical, biological, and radiological contaminants to various drinking water pipe materials and 
test various methods to destroy; reduce, or remove adsorbed contaminants. Experimental 
designs have varied among these studies for both adsorption and decontamination. While useful 
data has resulted from studies conducted to date, an experimental design was needed that 
incorporates and improves the most effective design approaches and addressing lessons learned 
from the previous studies. Many priority contaminants have not yet been studied and the use of 
such a design will permit increased confidence, continuity, and comparability of results across 
studies. 

The Contractor developed and tested an Experimental Design Protocol for Chemical, Biological, 
and Radiological Contaminant Persistence and Decontamination in Drinking Water Pipes under 
Blanket Purchase Agreement GS23F001L-3 and WA1-16 under contract EP-C-10-001. To test 
the experimental design protocol, the Contractor performed persistence testing with chlordane 
applied to surfaces that simulate cement-lined pipe as well as polyvinyl chloride (PVC) pipe and 
sodium fluoroacetate (SF A) applied to simulated cement-lined pipe followed by decontamination 
testing with flushing and hyperchlorination. This work was repeated using a Bacillus globigii (as 
surrogate for pathogenic Bacillus anthracis). 



IV. OBJECTIVE 

The objective of this Work Assignment is using the previously developed EPA Experimental 
Design Protocol for Chemical, Biological, and Radiological Contaminant Persistence and 
Decontamination in Drinking Water Pipes to quantitatively determine the adsorption propensity 
of the selected priority surrogate radiological contaminants to various drinking water pipe 
materials. If persistence is observed, methods to decontaminate the affected pipe surfaces will be 
tested. 

V. SCOPE 
Under this work assignment, the Contractor shall assess the persistence of surrogate radiological 
contaminants on drinking water infrastructure (cement mortar and PVC). If persistence is 
observed, the contractor shall attempt decontamination through simulated flushing and addition 
of decontamination agents. The decontaminating agents will be determined in conjunction with 
the WACOR, but could include pH adjustment (acid or base) or NSF-60 certified cleaning 
agents. The contractor shall use the following contaminants as model surrogate radionuclides: 

• Cesium (stable cesium chloride) 
• Strontium (stable strontium chloride) 
• Cobalt (stable cobalt chloride) 

The contractor shall use the previously developed persistence and decontamination protocol 
using biofilm annular reactors and experimental matrices. The protocol was developed under 
Blanket Purchase Agreement GS23F001L-3 and WA1-16 under contract EP-C-10-001 and 
described in the following reports delivered to EPA: 

• Results Report from the Study of Chemical, Biological, and Radiological Contaminant 
Persistence and Decontamination in Drinking Water Pipes (September 201 0) 

• Report from the Study of Biological Contaminant Persistence and Decontamination in 
Drinking Water Pipes Using the EPA Persistence and Decontamination Experimental 
Design Protocol (August 2011) 

VI. TASKS 

The Contractor shall perform the following tasks: 

Task 1. Prepare Quality Assurance Project Plan 

The Contractor shall develop data quality objectives, which in turn shall serve as the basis for the 
quality assurance plan. The Contractor shall prepare a Quality Assurance Project Plan (QAPP) 
that complies with all requirements delineated under "Quality Assurance" below. The EPA 
WACOR will provide technical direction to the Contractor if necessary. 
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Task 2. Examine Radionuclide Persistence and Attempt Decontamination 

After EPA approval ofthe QAPP, the Contractor shall conduct experiments following the 
experimental design protocol and deliver a draft report of results. The test experiments shall 
include contaminants and pipe materials approved by the EPA W A COR. EPA will review the 
draft report and provide comments and changes within 15 days after receiving the draft. The 
Contractor shall incorporate any changes and deliver a final report within 30 days following 
receipt of EPA comments. 

DELIVERABLE SCHEDULE 

Task 1. A detailed Work Plan shall be provided in accordance with terms and conditions of the 
contract. 

Task 2. QAPP within 60 working days following approval of the Work Plan. 

Task 2. Draft test report within 180 days following EPA approval of the QAPP. Final test 
report, and experimental data within 30 days following receipt of EPA comments and 
no later than 8/31 I 13. 

REPORTING REQUIREMENTS 

On a monthly basis for the duration of the project, the Contractor shall submit in electronic 
format a status report summarizing technical progress, problems encountered, and budget 
expended to date. 

QUALITY ASSURANCE 

The contractor shall comply with all requirements as delineated on the "Quality Assurance 
Planning Requirements Form (QARF)" included with this extramural action, see attachment #1 
and #2. The contractor shall prepare a QAPP in accordance with http://www.epa.gov/quality/gs
docs/r5-final.pdfor based on the type ofresearch that is being conducted. For guidance on 
preparing a research-specific QAPP, the preparer should refer to the project specific 
requirements provided in NHSRC's QMP. The QAPP must be approved prior to the start of any 
laboratory work. Additional information related to QA requirements can be found at 
www.epa.gov/quality. 
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Performance Statement of Work 
Work Assignment #3-27 

EVALUATION OF SCALABILITY CHALLENGES FOR RADIOLOGICAL DECONTAMINATION TECHNOLOGIES IN THE URBAN 
ENVIRONMENT 

I. PERIOD OF PERFORMANCE 
The period of performance for this Work Assignment (WA) shall be from Feb 1, 2013 through August 
31, 2013. 

II. PURPOSE 
NHSRC has conducted in-house and extramural experimental work to evaluate the efficacy and 
applicability of a number of radiological decontamination technologies. This work has focused on 
decontamination of various radionuclides, from a range of urban building materials, based on 
accepted radiological dispersal device (RDD) scenarios. Many of these technologies may, or may not, 
be applicable to decontamination on a wide area scale. This work shall evaluate the potential 
challenges involved in applying currently available radiological decontamination technologies in 
the wide area urban environment after an RDD incident and provide recommendations for further 
development of promising methods and processes. 

III. BACKGROUND 
The u.s. Environmental Protection Agency (EPA) has the responsibility for protecting human health 
and the environment from accidental and intentional releases of radiological materials. The 
National Response Framework (NRF), Nuclear/Radiological Annex designates EPA as a supporting agency 
for the long term recovery phase of a response. The EPA Office of Research and Development (ORD) 
National Homeland Security Research Center's (NHSRC) Decontamination and Consequence Management 
Division (DCMD) has conducted performance evaluations for technologies aimed at the decontamination 
of urban materials. These demonstrations have generated performance data that can be used to 
support decisions concerning the selection and use of decontamination technologies for urban 
materials contaminated with specific radiological threat agents. The results of that work are 
available to the homeland security community through published reports, journal papers, information 
systems and conference presentations/proceedings. The information may also be used in clean up 
guidance pertaining to specific threat agents and release scenarios. 

IV. TECHNICAL APPROACH 
The Contractor shall (1) identify currently available radiological decontamination technologies 
applicable for removal of cesium from urban surfaces following an RDD event with emphasis on those 
applicable to wide area decontamination (surface areas >100 m2 ), rapid deployment, and high 
decontamination rates (>5 m2 /hr), (2) evaluate the challenges and issues related to scalability and 
wide area deployment (e.g. technical feasibility, logistics, operational viability, decontamination 
performance, community acceptance, waste disposition, cost, etc.) relative to postulated recovery 
scenarios following an RDD event, and (3) provide a list of knowledge/capability gaps and potential 
solutions that if addressed could potentially improve the performance of the technologies 
evaluated. For example, technologies with slower application rate can be considered if the 
technology and/or application process could be modified to increase the speed of application. 

V. TASKS 
The work that shall be performed is organized into five separate tasks. Task 1 shall involve the 
development of the Work Plan for execution of the study and reporting of results. Task 2 shall 
develop a secondary data Quality Assurance Project Plan (QAPP). Task 3 shall develop a compendium 
of currently available radiological decontamination technologies potentially applicable to the wide 
area decontamination scenario. Task 4 shall evaluate the challenges and issues related to 
scalability and deployment of the identified technologies. Task 5 shall identify knowledge and/or 
capability gaps and potential solutions for technology performance improvement. Task 6 shall 
consist of preparation of a summary report documenting the results of all tasks. 

TASK 1: PREPARATION OF WORK PLAN 

The Contractor shall develop a detailed Work Plan for execution of Tasks 2 through 6, in 
accordance with the contract clause, B-2, Work Assignments (EPAAR 1552.211-74). 

Note: Work plan requested within 15 days and COI plan within 20 days of receipt of the 
work assignment. 



TASK 2: PREPARATION OF QUALITY ASSURANCE PROJECT PLAN ( QAPP) 

The Contractor shall prepare a secondary data QAPP in accordance with 
http://www.epa.gov/quality/qs-docs/r5-final.pdf based on the type of research that is 
being conducted. The Contractor shall comply with all requirements as delineated on the 
"Quality Assurance Planning Requirements Form (QARF)" included with this contract package 
(see Attachment #1 to the SOW) and the NHSRC QA requirement as defined in Attachment #2 
to the sow. For guidance on preparing a research-specific QAPP, the preparer should 
refer to the project specific requirements provided in NHSRC's QMP. The draft QAPP will 
be reviewed by the EPA WACOR and the EPA Quality Assurance Manager. The Contractor shall 
respond to comments and submit the QAPP for final approval to the EPA WACOR and EPA 
Quality Assurance Manager. The QAPP, including any amendments, must be approved by the 
U.S. EPA in writing (e.g., signature on the approval page) prior to the start of Task 3. 
Additional information related to QA requirements can be found at: 
http://www.epa.gov/quality/qs-docs/r5-final.pdf. 

TASK 3: PREPARATION OF LIST OF POTENTIAL WIDE AREA DECONTAMINATION TECHNOLOGIES 

The Contractor shall develop a compendium of currently available radiological 
decontamination technologies applicable for removal of cesium from urban surfaces 
following an RDD event with emphasis on those applicable (or potentially applicable) to 
wide area decontamination (surface areas >100 m2 ), rapid deployment, and high 
decontamination rates (>5 m2/hr). Potentially applicable technologies would include those 
which could be modified to meet these wide area performance goals. For example, 
technologies with slower application rates can be considered if the technology or 
application process could be modified to increase the speed of application. The 
compendium shall include information such as the technology description, demonstrated 
and/or advertised performance (e.g. decontamination rate, decontamination factor, etc.), 
vendor information, cost information, application procedures, surface applicability, 
waste generation, etc. Information sources shall include previous USEPA and USDOE 
decontamination technology investigations and guidance documents, ongoing and historic 
radiological decontamination projects and studies (e.g. Fukushima, Chernobyl, TMI, 
Superfund, DOE legacy cleanups), foreign sources (e.g. UK-GDS, Environment Canada, etc.), 
technical conference proceedings, industry websites, and additional sources as may be 
discovered during conduct of the task. The compendium shall be logically organized so as 
to facilitate communication of the information to stakeholders. The compendium shall be 
provided to EPA for review and comment by EPA prior to commencement of Task 4. 

TASK 4: EVALUATION OF CHALLENGES AND ISSUES RELATED TO TECHNOLOGY DEPLOYMENT 

The Contractor shall evaluate the challenges and issues related to scalability and 
deployment of the technologies identified in Task 3 in a wide area scenario. This 
evaluation shall address all significant areas including technical feasibility, 
operational viability, logistics, decontamination performance, community acceptance, 
waste disposition, rate of application, labor and materials to implement, and cost, as 
well as any other significant challenges identified during the conduct of the task. 

TASK 5: IDENTIFICATION OF KNOWLEDGE GAPS AND POTENTIAL SOLUTIONS 

From the compendium produced in Task 4 the Contractor shall identify knowledge and/or 
capability gaps and potential solutions which would address the challenges and issues 
identified in Task 4. 

TASK 6: SUMMARY REPORT 

The Contractor shall provide a report which documents the results of Tasks 3, 4, and 5, 
including references to all source materials. 

VI. DELIVERABLE SCHEDULE 

Task 1: A detailed Work Plan shall be submitted in accordance with the terms and conditions of 
the contract. See: Work Assignments, Id. 

Task 2: A draft QAPP shall be submitted within 30 working days after EPA approval of the Work 
Plan submitted under Task 1. 



Task 3: Within 30 working days after EPA approval of the QAPP submitted under Task 2, the 
Contractor shall submit a draft compendium of currently available radiological decontamination 
technologies applicable to wide area decontamination. EPA will review the draft compendium and 
provide comments to the Contractor within 30 days of receipt. Task 4 shall not begin until 
resolution of EPA comments. 

Task 4: The Contractor shall produce a draft document which describes the conduct and results of 
its evaluation of the challenges and issues related to wide area deployment of the identified 
decontamination technologies. EPA will review the draft document and provide comments to the 
Contractor. 

Task 5: The Contractor shall produce a draft document which presents knowledge gaps and 
potential solutions identified during the study. EPA will review the draft document and provide 
comments to the Contractor. 

Task 6: The Contractor shall produce single draft summary report including the results of all 
tasks, which shall be submitted to the WACOR no later than July 31, 2013. The WACOR will review 
the draft report and provide comments to the Contractor within 30 days of receipt. The final 
technical report will be accepted by the WACOR after all comments have been resolved. 

VII. REPORTING REQUIREMENTS 
• All final products, (e.g., technical reports) generated under this WA shall be peer 

reviewed by at least one external EPA (non-NHSRC) and at least one internal EPA (NHSRC) 
reviewer, as well as a review by a technical editor and by NHSRC management to prevent 
perceived policy statements from being included in the reports. The WACOR will 
coordinate the peer review of the draft documents and submit comments to the Contractor 
for product revision and comment response. 

• All data shall be transferred to the WACOR in electronic format, in MS Excel worksheets, 
including submission of the draft summary report. The worksheets shall be adequately 
commented to ensure that the data presented is clearly identifiable. 

• All software application files delivered to the Government shall be Microsoft Office 97, 
or higher. All software and electronic applications shall be supported by a VPAT 
(Voluntary Product Accessibility Template) adequate to demonstrate that software 
application files conform with the requirements relating to accessibility as detailed to 
the 1998 amendments to the Rehabilitation Act, particularly, but not limited to, §1194.21 
Software applications and operating systems. b!:.~P: //w~'!" .. :_~es::!.~.<2!:!50~_:9:9.Y.:L 

• On a monthly basis for the duration of the project, the Contractor shall submit, in 
electronic format, status reports summarizing technical progress (including estimated 
percent of project completed), problems encountered, monthly and cumulative financial 
expenditures, and cost and schedule variance. 

• All products developed under this SOW (e.g., the above mentioned summary report) shall 
conform to the requirements of EPA's Handbook for Preparing Office of Research and 
Development Reports (EPA/800/K-95/002). Substantive portions of this handbook can be 
found at www.epa.gov/nhsrc under the policy and guidance tab. 



QUALITY ASSURANCE SURVEILLANCE PLAN 

Performance Requirement 
Measurable 

Surveillance Method Incentive/Disincentives 
Performance Standard 

Timeliness: Services and deliverables shall For each period of performance no EPA work assignment CORs will No more than 1 0% of deliverables 
be in accordance with schedules expressed more than 1 0% of the submitted closely monitor task milestones and may be untimely submitted. 
in accepted work plan, unless amended or deliverables shall be submitted deliverable schedules and inform Performance inconsistent than 
modified by EPA more than six ( 6) calendar days the EPA PO when deliverables are this standard will be reported in 

past the due date established in not received within this the CPARS reporting system with 
the accepted work plan. performance standard. The EPA the rating not higher than 

PO will keep a record of these 'unsatisfactory' in the category of 
incidents and determine if the "Timeliness of Performance" . 
performance standard has been 

lm<>l 

Management and Communications: The Any issue impacting project cost, o Performance under all active work If more than one incident occurs 
contractor shall maintain contact with the r quality shall be brought to the assignments will be closely and where the contractor does not 
EPA CO, Coni ract Level COR, and work attention of the appropriate EPA actively reviewed by the Program meet the performance standard 
assignment COR throughout the personnel within 5 days of the Manager and the Work Assignment for reporting issues in a given 
performance of the work assignment shall occurrence. Manager verify reported issues contract period, a rating of 
promptly bring potential problems to the and/or identify unreported issues. 'unsatisfactory' will be reported in 
attention of the WAM and the Project Officer. CPARS under the category of 

Business Relations. 

Cost Control The contractor shall monitor, If the contractor fails to manage All active work assignments under An overrun that exceeds the total 
track, and accurately report the level of effort, and control cost, any resultant the contract will be reviewed by the contract obligation without timely 
labor costs, other direct costs, and fee overrun cannot exceed the to total EPA WAM under the contractor's prior notification shall be 
expenditures to EPA through monthly contract obligation. monthly progress report and considered and rated as' 
progress and financial reports . The financial reports to compare actual unsatisfactory' in the CPARS 
contractor shall assign appropriately skilled costs against those approved. category of cost control, 
personnel to all tasks , practice time regardless of whether the cost id 
management, and provide current, accurate, later determined to be allowable .. 
complete, and timely billings . 


